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COLLAPSE OF THE SOUTH FOBK IDAU AND DESTBVC- 
TION 07 JOHNSTOWN. 
The general features of the fatal disaster at Johns- 
town, Pa., due to the failure of the South Fork daiu, 
by which, in a couple of hours, so many thousand 
lives were lost, were given in our last issue. It was due 
to a very severe storm, which had overtaxed the capa- 
city of the dam. We give in this paper a number of 
illustrations of the localities affected.which will serve to 
make still clearer the ultimate and proximate causes of 
the disaster. The South Fork lake is now extinct ; ,the 
great crevasse in the dam gives passage to an insignifi- 
cant stream of water that, before reaching it, winds 
through what was once the bottom of the lake. Well 
up on the sides of the valley once filled with the waters 
of the lake are the cottages and club bouse of the 
South Fork Hunting and Fishing Club. Before the 
disaster, Mr. John G. Parke, Jr., a civil engineer, was 
directing some work npon a drainage system designed 
to carry the refuse water away from these bouses to 




VIEW OF THE IHTERIOa OF THE DAM AFTER THE ACCIDENT. 




BURIED LOCOMOTIVES AND WRECK OF CARS AT EAST CONEMAUGH. 



the lower side of the dam, in order to prevent the contamination 
of the water. He had found the water rapidly rising, and went 
up toward the upper end of the lake. There he found the woods 
" boiling fall of water," as be expressed it. An attempt was 
made to strengthen the dam by running a plow along its top 
and throwing earth in against its face. As the rise continued, 
a gang of men were set to work, and a cut about twenty feet 
wide and three feet deep was excavated on the west side, giving 
a spillway, through which a torrent of water escaped. At the 
other end of the dam the regular spillway, of considerably 
greater dimensions, was also discharging water. Still the lake 
rose, and at 11:30 a. m. Mr. Parke gave up hope of averting an 
overflow. He galloped down to South Fork, and sent men off 
to the telegraph office with warnings for Johnstown and the 
other villages. At about one o'clock he reached the dam again, 
and walked over it. About three inches of water was upon it, 
pouring down the outer slope and gradually eating away the 
face. At three o'clock the break began, a piece ten feet in width 
near the center first succumbing. In three-quarters of an hour 
the base of the dam was reached, and the lake was empty. 

Two of our views show the dam as it appeared a few days after 
the accident, viewed from the interiorjor lake side. Another view 
• shows ttie lake as it appeared before the accident, with the spill- 
way crossed by bridges. The dam wasanembankmentabouteight 
hundred feet long and seventy-five feet high, with practically 
equal slopes on each side of about forty-five degrees. The top was 
(Continued on page 390.) 




r%B3EBT AFP£A£AHC£ :0F SOUTH FOBK DAM.— [From BketCibeif m^de on t^e sj^ot by specif artist of Set Am.] 
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AUEBICAN AND ITALIAH WAS SHIPS. 

No person in the United States tiaving been found 
with ability sufficient to design and draw plans for 
fast and powerful war stiips, the late Secretary of the 
Navy,. Mr. Whitney, bought some plans of an English- 
man, and for them paid a large sum. 

These were substantial duplicates of the plans of a 
ship previously built in England, and on the lines so 
obtained the American cruiser Charleston has been 
built. In the meantime, and in fact in less time than 
it took our authorities to dicker for old drawings and 
copy a built ship, the Italian government ordered and 
has completed the construction of a new cruiser, on 
new plans, and the new vessel, although smaller than 
the Charleston, is superior in speed and power of ar- 
mament. In fact, the velocity of the Piemonte sur- 
passes our much-bragged-of torpedo boat Vesuvius. 
The latter made 21% knots per hour ; the Piemonte, 
22 03 knots. The Charleston, 3,700 tons, it is hoped may 
reach 19 knots, but probably will not. 

The much-vaunted prowess of our Vesuvius in being 
able, by her superior speed, to choose her position and 
destroy the strongest enemy at her leisure is knocked 
on the head. The new Italian ship can do this little 
job. not the American. Every one of the new ships 
built and those now being built by our government 
can be outsailed and probably overcome if attacked 
singly or in pairs by the Piemonte. It is humiliating 
to confess, but it must be admitted, the United States 
government is at the present time eo utterly lacking in 
naval enterprise and knowledge that it cannot build, 
and cannot even order plans from abroad on which to 
build, new ships of the latest and most effective type. 

We give in another column an account of the Pie- 
monte as an example of the latest triumph in naval 
architecture, from which it is to be hoped our home 
authorities may derive useful instruction. 
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thrown back, bis mouth open. For many years, it is 
said, the body of the man had remained thus intact, 
unmistakable evidences of the fact being at hand. 
Yet, if the photograph is to be relied upon, there were 
no observable evidences of death save the stiffness of 
the pose, the flaccid give of the muscles. 

In the "new" mausoleum the advanced scientific 
knowledge of the day will be utilized to its best; and 
judging from examples that have come down to us 
through the ages and similarly treated, intentionally 
or accidentally, there is reason to believe that tlie dead 
of the new mausoleum may readily be made to retain 
symmetry of feature and natural expression for centu- 
ries, and remain wholly inoffensive to sight or smell. 

Included in the proposed plan is a system of delicate 
electrical wires, to be attached to the limbs, where any 
doubt remains as to the actual presence of death ; the 
apertures of the receptacles being always open, suffo- 
cation cannot take place, and the slightest movement 
of the wires will serve to ring a bell in the watch room. 



THE NEW UA1TS0LEUH. 

" The new system for the sanitary disposition of the 
dead in the new mausoleum " was explained in the lec- 
ture room of the Academy of Medicine one evening last 
week, the stereopticon being used to advantage as a 
means of illustration. The dangers of the present sys- 
tem of burial were pictured, and, indeed, if the half of 
what was urged against it is true, it is pernicious in 
the extreme, beings so it would appear, a menace to 
the health of the living, especially those of feeble con- 
stitution or temporarily ailing, a concession to false 
sentiment, a relic of an unscientific and rude age. 

The "new" mausoleum, the prime feature of the 
project to supplant the cemetery, is not,-in it»more 
important features, at all similar to that erected more 
than three hundred years before the Christian era to 
receive the body of King Mausolus, and from which 
this system of mortuary structures takes its name. 
That was intended for one, as, curiously enough, the 
termination of the name of him whose body was thus 
originally disposed would signify ; and save that the 
body was sealed in stone, no further precaution was 
taken against contamination of the air than now obr 
tains in the ordinary vault. 

The " new" mausoleum is designed to contain about 
40,000 bodies, to preserve them, though dead, in fair 
semblance of what once they were, and, best of all, to 
save the ground and its waters, and the air as well, 
from that wholesale contamination which the present 
system is said to breed. It is a remarkable fact that 
our Puritan ancestors, proverbial as they have become 
for sound common sense and reasonable practices in 
all else, selected eminences, more especially hill-tops, 
for their graveyards and cemeteries, the later genera- 
tions following their lead in this as in many other 
things. Thus it is that in New York we have Trinity 
churchyard on the top of a hill ; even the newer Trinity 
cemetery on Washington Heights is on an elevation. 
Greenwood cemetery, in Brooklyn, is on the crown of 
a broad hill. Such situations, it is said, are the very 
worst that could be selected, when the health of the 
living is considered, because of the water soaking 
through the ground, there to gather contamination 
and disease and bear it downward for distribution 
among the habitations. 

Desiccation, that is the principle of the new system, 
the fluids and gases of the body, constituting 70 per 
cent of its whole volume and the sole cause of putre- 
faction, being slowly but surely dissipated. " The recep- 
tacles, arranged singly and in family groupings and 
chambers, have only two small openings each ; one by 
which the artificially dried air may enter, and another 
to allow of communication with the furnace in" the 
sub-cellar. The dry air, entering, charges itself in- 
stantly with the vaporized water andf gases, passing 
through pipes to the furnace, being there purified by 
fire and then forced outside, with no evidences of cor- 
ruption remaining in it. 

As to the condition which constant currents of dry 
air induce, a photograph was exhibited of a pil^rint 
which some travelers had come upon amoni; tlM mM 
mooutain plains of tbe Himalayas. App«r«nfl|''«lt- 
bausted from lack of water, be bad sunk down spon 
the groand, leaned against a rock, and died ; lUa band' 



Tbe Visit of American Engineers to Iiondon. 

Our readers, says The Ironmonger of June 1, will 
learn with interest that a party, numbering probably 
220, being members of American societies of civil, min- 
ing, mechanical, and electrical engineers, accompa- 
nied by 50 ladies, are expected to reach Liverpool on or 
about June 5, and London a week later, where they in- 
tend to remain together as a body for a few days. Lo- 
cal committees have been formed at Liverpool and at 
Manchester, where arrangements are in progress for 
the inspection of engineering works on the day, oi 
days, that may be spent in those cities, and the Mayoi 
of Liverpool has invited the whole party to a converi 
sazione in the City Hall on the evening of Thursday, 
the 6th. On Friday, the 7th, members of the party 
will be entertained by the Loudon and Northwestern 
Railway Company at Crewe, by the Midland Railway 
Company at Derby, and, in all probability, by the 
Lancaster and Yorkshire Railway Company at Hor. 
wich. The Whitsuntide recess will be spent in tours 
arranged by the London and Northwestern Railway 
Company and by Cook's agency. On Thursday, tha 
13th, the whole of the gentlemen will be entertaineci 
by the members of the Institution of Civil Engineers 
at dinner, which will take place in the Guildhall ol 
the City of London, by the express sanction of the 
Lord Mayor, Aldermen, and Common Council. On 
the morning of the same day the visitors will be ad- 
mitted to the Houses of Parliament by permission ol , 
the Lord Great Chambrlain. Her Majesty the Queen, 
has been graciously pleassd to allow the entire party 
to visit Windsor Caetle and its surroundings on Satur. 
day, June 15, and St. James's Palace, Buckingham 
Palace, and the Royal Mews on Monday, June 17. The 
Archbishop of Canterbury has acceded to a request to 
allow the members of the American enginering socie- 
ties and their friends to be shown over Lambeth Palace 
on Tuesday, June 18. Excursions up and down the 
River Thames will be organized, and various privileges 
will be granted in order to render the visit a memora- 
ble one. The Institution of Civil Engineers, with 
their well known public spirit and hospitality, are act- 
ively exerting themselves in the matter. 



Cave Divellera Found In mexlco. 

A dispatch from Deming, New Mexico, says : "Lieu- 
tenant Schwatka has arrived here. His party has 
been successful beyond expectations in their explora- 
tions, and especially in Southern Chihuahua, where 
living cliff and cave dwellers were found in great 
abundance, wild as any of the Mexican tribes at the 
time of Cortez's conquest. The abodes they live in 
are exactly similar to the old, abandoned cliff dwellings 
of Arizona and New Mexico, about which there has 
been much speculation. It was almost impossible to 
get near them, so wild and timid were they. Upon the 
approach of white people, they flee to their caves by 
notched sticks placed against the face of the cliffs, if 
steep, although they can ascend vertical stone faces if 
there are the slightest crevices for their fingers and 
toes. 

" These cliff dwellers are sun worshipers, putting 
their new-born children out in the full rays of tlie sun 
the first day of their lives, and showing many other 
forms of devotion to the great luminary. They are 
usually tall, lean, and well-formed, their skin being a 
blackish red, much nearer the color of the negro than 
the copper-colored Indian of the United States. 

"Schwatka claims that nothing has heretofore been 
known about these people, except by the half-Indian 
mountain Mexicans, and thinks his investigation will 
be of immense anthropological and archaeological 
value. He estimates the cave and cliff dwellers to be 
from 3,000 to 12,000 in number, armed only with bows, 
arrows, and stone hatchets." 



< I « I >r 



TitB tinfoil so commonly used to wrap Neufchatel 
diwo e, (Acwliig gum, various kinds of candy, and all 
kteAi of etkewing tobacco, is said to be dangerous on 
aoconnt of the lead in it. Its use for wrapping articles 
1^ food iHt* been forbidden in France. 
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TIME SI&NA18 BY THE KAeNESHTM LI&HT. 

To the Editor of the Seienti/ic American : 

Having recently seen a magnesium flash light used 
for instantaneous photography, it occurred to me that 
the intense light produced could be utilized to advan- 
tage for distributing standard time signals by night. 
I decided to test the principle in a practical manner, 
and have obtained some very satisfactory results. The 
ordinary flash lamp, as made for photographic pur- 
poses, is an alcohol lamp giving a large flame through 
•which a charge of magnesium powder is blown by 
means of a rubber bulb held in the hand. On pressing 
the bulb the magnesium is instantly ignited by being 
brought in contact with the alcohol flame. A lamp of 
this kind was fastened to a suitable frame, to which 
was attached a common telegraph sounder. A heavy 
weight was suspended over the bulb of the flash lamp 
in such a manner that it could be instantly released by 
the action of the sounder, thus depressing the bulb 
and firing the magnesium. The apparatus was con- 
nected with the signal circuit of the standard clock 
and a series of experiments was made. By previous 
arrangement the signals were observed by Mr. H. H. 
Clayton, of the Blue Hill Observatory, at a distance of 
twelve miles, and were seen with great distinctness. 
Rough observations showed that the time lost in the 
action of the firing mechanism was less than 0'4s. 
This error was nearly constant, and can be rendered 
practically inappreciable by properly constructed ap- 
paratus, specially designed for the purpose. The flash 
light would have the advantage of being visible to the 
unaided eye at a much greater distance than a time 
ball. 

Being necessarily used in the evening, it would be 
seen by many whose only leisure time is after working 
hours. A flash signal fired from a hill or from the top 
of a high building would be visible in all directions for 
many miles. The cost of the apparatus is very small 
when compared with that of the time ball. I think 
that a system based on the principle which I have 
described will recommend itself to those interested in 
time service matters as cheap and effective. 

WiLLABD P. GeBBISH. 

Harvard College Observatory, June 8, 1889. 
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The Paris Exblbltlon. 

ISPXCIAI. COBBBSPONOENCX OI* THE SCIENTIFIO AMSBICAI) .] 

Paris, June 1, 1889. 

Some idea of the immensity of the Paris exhibition 
may be gathered from the fact that, notwithstanding 
the five days I have spent in the exhibition since it 
opened, I have not as yet come across the exhibits of 
agricultural machinery. At a rough guess I should say 
that to walk through the aisles straight ahead, without 
turning back, would involve a tramp of at least a dozen 
miles, and one of the difSculties is to know where to 
begin and where to leave off without missing items of 
iiqportance. Resuming, however, my general survey of 
the principal buildings, one cannot fail to be struck 
with the amount of gilding apparent everywhere. The 
interiors of the domes of the buildings are ablaze with 
it, and to judge from the exhibits we may call this the 
gilt year. In the Austria-Hungary section of ceramics, 
glass, etc., which is one of the most charming and 
artistic sections of the whole exhibition, the gilt gives 
a distinguishing tone to the exhibits as a whole, the 
effect being soft and elegant. Refined beauty, indeed, 
seems to pervade this whole section, which casts all 
Its competitors entirely into the shade, and makes the 
visitor feel dissatisfied with them. This effect is ob- 
tained without the vulgar glare that usually attends 
the employment of much gold, by means of the pat- 
terns, which are small and intricate, after the East 
Indian style. In the Belgian section, gold again pre- 
dominates, the ground being white and sufficiently 
prominent to give a distinctly whitish character. The 
exhibits of the Pays Bas in this section are somewhat 
meager, and there is more vacant floor space than 
needs be. There are some excelleut tapestries in the 
Belgian department, but in this part of the exhibition 
a good portion of the space is not yet opened to the 
public. 

The Australian colonies have a fair exhibit, but not 
any better than they had at the centennial. We find 
here the usual models of huge gold nuggets and 
specimens of the fauna and flora of the colony, with 
some very flne photographs of the great trees, the 
largest of these photographs measuring about 4 feet 
by 21^ feet, and showing a tree 326 feet high. The 
quantity of statuary in the exhibition is very remark- 
able. Indeed, in one side of the quadrangle of the 
grounds inclosed by the main buildings and ending at 
the Eiffel tower, I counted 125 statues, a large propor- 
tion being in front and in the neighborhood of the 
refreshment rooms. A great many of these exhibits are 
in an unfinished state. Hence nothing can be said about 
them; but som^ of those that are apparently finished 
are sadly marred by faulty joints of arms, legs, etc., 
where those members are affixed to the main body. 
Those who have seen the Albert memorial in Hyde 
Park will remember to what a painful extent this 
same defect is apparent, and visitors to Paris will not 
fail to observe it upon seeing the beautifal t^roapa of 



statuary in front of the Glrahd Opera House. Surely 
there is no great difficulty in remedying so demoraliz- 
ing a blemish. 

As one enters the hall of statuary in the Palais des 
Beaux Arts, the coup d^ail is very impressive indeed, 
and it is very difficult to define whence the impressive- 
ness arises. No doubt the immense size of the hall with 
nothing but statuary in it has something to do with it, 
as also has its great height, but be the cause what it 
may, it is a majestic as well as a beautiful display. The 
galleries of this hall are not as yet opened to the public, 
nor indeed are there any exhibits in them, except it be 
some tapestries that hang against the wall. There 
are in this section about twenty tapestries (mostly of 
the last century and upon biblical subjects), and these 
will form very attractive objects to American visitors. 
In some cases plaster casts are doing service as repre- 
sentatives of masterpieces that could not be moved to 
the exhibition, a case in point being " La Jeunesse " 
by Antonin Cartes, the original being in the Luxem- 
bourg Museum. Among the prominent statuary, the 
following may be mentioned : A bronze group by A. 
Cain, of a life size rhinoceros and two tigers, the 
former having crashed his horn into the side of one of 
the tigers, which lies on its back with its claws help- 
lessly distended, while the other is vainly trying to bite 
through the mail of the rhinoceros. This is an ex- 
ceedingly effective and fine production, as is also an- 
other exhibit of the same artist, representing an alli- 
gator in the jaws of a lioh. 

There is a full size statue of Mons. Chevreul, that is 
very life like and natural, and a bust of Henry George 
hidden away in a corner. A plaster statue entitled 
"Berger and Sylvain,'' which belongs to the govern- 
ment, and was in the salon of 1884, is an artistic piece 
of work, but a bad joint in the muscle of the right arm 
is a prominent blemish. Some of the plaster models 
are very large, one I noticed being about 14 feet high 
^ud 8 feet wide. The subject is the return of veterans 
trom the war. The main figures are two soldiers em- 
bracing each other amid a profusion and confusion of 
warlike implements, with two women drawing together 
with outstretched arms the folds of battle flags whose 
staffs are in the hands of some soldiers beneath ; the 
size as well as the execution of this exhibit make it 
notable. Another exhibit, a woman mourning over a 
tomb, is very effective, and reminds one very forcibly 
of the bronze statue (of similar motif) in Woodlawn 
Cemetery, N. Y. " Moliere et sa Servante," from the 
salon of 1886, is also beautifully executed, but the sheet 
of paper Moliere holds in his extended hand is too 
small, so that the servant, instead of looking at it, is 
looking clear over it. The pen Moliere holds in his 
right hand is a veritable quill, coated with plaster, 
part of which has fallen off, exposing the quill — a defect 
which will doubtless be remedied in due course. There 
are several good representations of the " femme 
furieux " and of the " femme militaire." 

A notable exhibit in this department is some tinted 
busts and statues by A. Wiezenberg. "Rome, 1889." 
Gibson's tinted Venus created, it will be remembered, 
quite a stir in the artistic world in 1862, at which date 
It was exhibited in the London Universal Exhibition. 
The effect of the tinting has been somewhat marred 
by a blue vein in the marble, running almost around 
one thigh. Wiezenberg's exhibits are, however, of a 
very clear, pure marble, and are in some cases so 
slightly tinted that the casual observer does not for 
the moment disco-ver the tinting. The best specimen 
of this exhibit is a life size bust entitled Mapye A. She 
has a faintly tinted bandanna around her head, and 
around its edges are two fine gilt lines. Similar lines 
run around the collar of her bodice. Her eyes are 
very faintly tinted, giving them an exceedingly natural 
appearance, and one has to inspect very closely to dis- 
cover the tinting. The execution of this exhibit is 
Very charming, the face not perhaps so beautiful, but 
so expressive, natural, and warm, with an individuality 
that delights the beholder. Undoubtedly this will be 
a general favorite with the public at large. 

The same artist exhibits a life size " Germania," in 
which the hair is plainly and the eyes slightly tinted, 
but the latter not all over, the term " shaded in parts " 
perhaps being a more correct one. A third example is 
" Ideal," in which the eyes are so plainly tinted that it 
gives the idea somewhat of an artistic trick. Her tiara 
is gilded, and the general effect of the whole is not al- 
together good. A fourth exhibit is " Reale," whose 
hair is very effectively tinted, and the eyes are good at 
a distance. The first named is by far the best, al- 
though only a bust, while the others are full figures. 

Near this group, and one each side of the doorway, 
are two exhibits that are good in their way. Both are 
in terra cotta and by Holden Hertzberg. The best is 
a " Whistling Boy." The position in which he is placed 
is an eiceedinglv happy one, for, being close to the door, 
he looks as though he had just entered it, and was 
taking a general survey of the hall. He stands with 
both feet apart, his bands in his trousers pockets, his 
back bent slightly in, and the whole pose is of a happy- 
go-lucky yet oontemplative style that is very taking. 
It is difficult to conceive that this is an artist's concept 
tion, because of the peculiar individuality of the face. 



which has a frank, trustworthy expression, combined 
with the acute intelligence that is more often found 
in the good street boy than in the good school boy. 

A companion exhibit on the other side of the same 
doorway represents a boy with the two foreflngers of 
his left hand in his vest pocket and his right 
hand in his trousers pocket, while his eyes are partly 
closed and looking sideways. As there is no title 
to this, I presume it is expected to tell its own story, 
but it does not. The attitude would interpret very 
well into "Can I afford to buy it? "or " Can I scrape to- 
gether enough money to buy it?" but there is an acute 
cunning in the face, and the strained side look in the 
eyes would rather suggest (outside the position of the 
bands), " I'm a-watchin' of yer." The nose is sharp, 
the face somewhat lean, and the lips thin, giving an 
idea of general untrustworthiness. The beauty of the 
human form divine is marred in some few instances by 
defects in the coloring of the marble being so painfully 
marked that tinting the blue blotches would seem not 
only permissible, but decidedly necessary. 

A very effective plaster model represents a large 
gorilla who has seized a female figure, and his right paw 
grips her from the upper rib, round under the arm, 
pressing deeply into the flesh. He is leaning forward 
in an attitude of deflance, ready to do battle for his 
prize, and to spring at an assailant who has shot an 
arrow through the flesh on his left side. The female 
is forcing herself from his embrace with all the life 
that is left in her, her hands being partly buried in the 
flesh of his neck. The strength and ferocity of the 
gorilla is beautifully portrayed in this work, around 
which a group of visitors is always found. The sculp- 
tor (E. Premie) was awarded for it a medal of honor at 
the Paris salon. One more striking work of art may be 
noticed before concluding a cursory glance at this hall, 
and it is entitled Lutinerie. On a lion's skin reclines 
a nude nymph who has partly raised herself on one arm. 
Her right hand is extended, and has by the ear a young 
satyr, who has evidently been caught in the very act of 
trying to take her by surprise. The expression on both 
faces is admirable, the one saying, "Ah! I've just 
caught you, sir I " the other has two expressions, one 
showing that his ear is being pulled much harder than" 
he cares to confess, and the other saying, "Let go! It's 
all right. I know you don't really mean it." The sculp- 
tor is Jean de Villeurs. 

The exhibits of painting are arranged in rooms or 
salles, but no seats are as yet provided for them, and 
from the narrowness of the doorways, considerable 
crushing must inevitably occur on days when the at- 
tendance is large. Of course there are some flne 
pictures, a great many fine pictures, in fact, but there 
are also some that are otherwise, among which I should 
place a picture numbered 03 in salle No. 1. It is i. 
female whose dress has an unnatural satiny gloss, 
and is dotted over with vertical splashes of many 
colored paints. Her face is covered with a remarkably 
pronounced yellow that could not possibly be pro- 
duced naturally, nor indeed artificially by any ordinary 
means save by a heavy coating of yellow ocher. The 
splashiness of the dress leads one to suppose that this 
painting is one of that new order of which something 
has been heard in London lately, and of which it has 
been said that, if you look at the splashes long enough, 
it breaks on you like a revelation that a beautiful pic- 
ture is emerging from them. I have not tried this pro-i 
longed gazing, as a short gaze is quite painful enough. 
In connection with pictures, one cannot altogether 
ignore the matter of picture frames. All very large 
picture frames are of gilt moulding, of course, but in 
the matter of smaller ones, say under three feet, I found 
more artistic frames and a greater variety in New Yorlc 
(on my visit last December) than I find here. This may, 
of course, be partly on account of the gilt craze (which 
exists not only in picture frames, but also in mirror 
frames and over mantels, in England), which does not 
seem to have extended to the United States. 

Joshua Rose. 
_ < < » I > 

DECISIONS BELATING TO PATENTS. 
v. 8. Circuit Court.— Soutbern District of Newr Eorlc. 

YouNa et al. v. Fobrstbb. 

PATENT STONE SAWINS MACHINE. 

Cox, J. 

A machine purchased of the complainant, the pa- 
tentee, by the employer of the defendant, was repaired 
and its construction somewhat changed by the de- 
fendant in his capacity as an employe of the purchaser. 
Held that the purchaser was at liberty to repair and 
improve it within the limits of his contract, and that 
so long as the identity of the machine was not de- 
stroyed, its owner had the right to discard useless parts 
and add new ones which might improve its action. 

One who has a license to use the whole of a machine 
does not become an infringer by the use of a part only. 



To expel mosquitoes, take of gum camphor a piece 
about one-third the size of a hen's egg, and evaporate 
it by placing it in a tin vessel and holding it over a 
lamp, taking care that it does not ignite. The smoke 
will soon fill the room and expel the mosquitoes, and 
they will not return, even though the windows should 
be left open all night. 
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us IHFBOTED END GATE FOB VEHICLES. 
The illustration herewith represents a wagon end 
board which has been patented by Mr. Theodore B. 
Burr, of Harlan, Iowa. It is adapted to be firmly 
locked in upright position, readily carried to a hori- 
zontal position over the wagon body for dumping, as 
shown in dotted lines in Fig. 1, or placed in horizontal 
position for use as a scoop, as shown in Fig. 3, with- 
out the dismounting of the driver from the vehicle. A 
transverse plate is attached to the bottom of the body, 
at the end, with a gudgeon at each extremity. Strap 
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BUBB'8 ENS GATE FOB VEHICLES. 

hinges attached to the end gate have a bearing upon 
the gudgeons, and jointed supporting bars connect the 
body and the end gate, stops on the side boards limit- 
ing the forward and rearward throw of the supporting 
bars, while a hinge on the outer face of the end gate 
has a detachable bearing on the keeper of the trans- 
verse body bar. The jointed supporting bars slide one 
upon the other at their pivotal point, and are pivoted 
at their outer ends to the body and to the end gate. 
When the end gate is to be used as a scoop board, it is 
supported by the fully extended members of the sup- 
porting bars and the end hinges resting upon the gud- 
geons, together with the hinge bearing upon a strap 
plate. To uncover the end of the wagon- body for 
dumping, the supporting bars are thrown upward to 
assume a perpendicular position, and the end gate is 
lifted up. bodily, the hinges disengaging from the body 
plate, when the gate is carried up to the horizontal po- 
sition shown in dotted lines. 



backward, thus enlarging or diminishing the area of 
the bolt discharging into either one or the other com- 
partment. 

^ » t I » ■ ■ ' — ■ 

Gaston Flante. 

The well-known French electrician Gaaton Plante 
died suddenly at the age of fifty-four. The principal 
work of Plante's life, says Industries, was his investi- 
gation into the voltameter, the practical result of which 
was the invention of the storage cell witrh lead plates. 
Plante experimented upon all conceivable metals and 
combinations of metals to be used for electrodes in volt- 
ameters, and the result of his numerous tests was to 
show,that lead is, all things considered, the bes^ active 
material from a practical point of view, though the 
amount of energy which he found possible to store per 
unit of weight was greater in the case of some other 
metals. 

Like a true scientist, Plante gave his discoveries to 
the world without having patented his inventions, and 
others have reaped the benefit of his labors. The im- 
mediate cause which prompted him to undertake the 
long series of investigations was not the desire to find 
a storage battery, because in those days the application 
of dynamos to electric lighting was still unknown ; it 
was the desire to study the effects of electric discharges 
of great quantity, which were not attainable with fric- 
tional machines and Leyden jars. The discovery of 
the lead accumulator was, so to speak, a by-product of 
his investigation. He also invented what he called the 
" machine rheostatique," being essentially a commuta- 
tor which, on being turned by a crank, rapidly changed 
the grouping of the secondary cells from parallel to 
series. 

Of late years Plante devoted himself almost exclusive- 
ly to the reproduction of meteorological phenomena in 
the laboratory by electrical effects, and he succeed- 
ed in thus imitating hail, globular lightning, etc. His 
latest publication was a small book on this subject, 
and he has also contributed to the exhibition at Paris 
some very interesting apparatus and specimens in 
connection with this work. 



AN IKFBOVED BOLTING CHEST. 
A bolting chest designed to facilitate the cutting off of 
the product at any desired point in separating the fine 
flour, middlings, etc., is shown in the accompanying 
illustration, and. has been patented by Mr. Hugh 
McEwen, of Tiverton, Ontario, Canada. The reel, cov- 
ered with any desired number of bolt cloth, is attached 
to a central longitudinal shaft journaled in bracket 
bearings in the iendsof the frame, one extremity of the 
shaft having a drive pulliey. The posts of the frame 
are connected by foai^rods, upon which a cut-off is held 
to slide longitudinally, Sbhis cut-off consisting of a rect- 
angular plate with a central opening to receive the 
reel. The covering of the bolt is made of closely woven 
cloth, secured rigidly to the inner faces of the posts, 
and also to the upper edge of the cut-off, whereby two 
compartments are obtained, one at each sideof the cut- 
off, while below the lowpr rods connecting the posts 
the cloth is connected and carried downward in funnel- 
shape, ,the lower extremity of each funnel having a 
metal sleeve. The cut-off has one or more set screws 
for holding it in such position along the longitudinal 




A BOOT OB SHOE SOLE FBOTECTOB. 
The accompanying illustration represents a device for 
protecting the bottoms of 
boots or shoes from being 
soiled when fitting or try- 
ing them on in a store. It 
forms the subject of a pat- 
ent issued to Mr. Louis P. 
Lang, of Allegheny, Pa. 
The device consists of a 
longitudinally expansible 
and contractible bottom 
cover, made preferably of 
rubber webbing, of a 
length to take in the great- 
er portion of the tread of 
Between two thicknesses of this 




LANG'S SOLE FBOTECTOB. 



the boot or shoe, 
elastic material is a metal plate, united intermediately 
of its length to the material, and secured to the front 
end of the material is a wire loop, to be entered be- 
tween the upper and sole, so as not to be seen by the 
person trying on the shoe. Secured to the rear end 
portion of the cover are opposite side uprights, from 
which a rubber band is held to stretch around and 
hold the protector on the heel of the shoe. The device 
is adapted for ready application on a shoe being fitted 
without attracting the notice of the customer. 

-» < ■>> 

Safe Tranaportatlon of Sulpbnrlc Acid. 
Herr Bickmann has patented in Germany a process 
for enabling sulphuric acid for manufacturing purposes 
to be safely transported. "He takes advantage of a 
property of certain salts — of which alkaline sulphates 
are representatives — by which they give up their water 
of crystallization when heated and take it up again 
when cool ; and he does so by mixing the salts in an 
anhydrous condition with a calculated quantity of sul- 
phuric acid. The whole mass becomes granular, or 
may be formed into cakes ; and when heated the whole 
liquefies and may be used as if it were sulphuric acid, 
for the presence of bisulphate of soda does no harm. 



HeEWEN'S BOLTING CHEST. 

rods as may be desired. The material to be bolted is 
passed into the reel by means of a suitablechute at the 
front of the machine, the tailings finding their exit 
through a chute at the rear, while the fine flour is 
passed through the reel at the forward end, and the 
middlings in the second compartment. As the chop 
tipproaehes the center of thereel.^and thetBT^de of Sour 
l>ei!iOiIies more or less coarse, the separation desii'edEaft'y 
^ ra^gA by carrying the cut-off either forward or 



Pbyslctan'a BestatecK for tbe Next Cenana. 

The superintendent tS the U. S. census for 1890, 
Robert P. Porter, earnaltly asks the co-operation of the 
medical profession ttircraghout the country in the per- 
fection of the mortality and vital statistics for the year 
commencing June 1; 1889. Withthis view " physician's 
registetis" are being issued to all who can be reached, 
and phj^iciahs net receiving them, are invited to send 
to the census office in Washing^p therefor, and aid 
the department, by their use, in ot^llAhinginore. com- 
plete statistics'as to the annual birtfak and deaths. In 
188(), 26,000 such books were flllM i dp and returned to 
the census- office, and nearly all Of them found useful 
in the- way designed.' 

— — #' i ' t 'rr » '- • ■ ' 

Mposotii dZpestriis; WvatdrttL, ptefvek 'to be; a, -perfect 
border plant in this liajtitade, hardy wtthOnit protection 
and easily multiplie'd by divigion or from seed. 



AN IHFBOVED LOCK. 
A lock especially designed for use on freight car 
doors, wherein the parts are so constructed that the 
hasp may be secured to place by the lock itself, or by 
the ordinary form of padlock, is illustrated herewith, 
and has been patented by Mr. Haller C. Frost, of Farm- 
ington, Cal. The staple is held in place in the lock by 
a nut, and has an outwardly extending flattened head 
with a central aperture adapted to receive the bow of 
a padlock. The main body of the staple is preferably 
round, but it has recesses through its body adapted to 
receive a locking bar mounted above the staple and 
guided by brackets, this locking bar normally holding 
the staple in locked position by means of a spring bear- 




FBOST'S LOCK FOB FBEIGHT CAB DOOB& 

ing upon the top of the locking bar and secured to the 
lock case. The locking bar has an inclined shoulder 
directly opposite the keyhole, and the key is formed 
with a nose projection and an inclined face, whereby, 
when the key is inserted, the locking bar will be moved 
against the tension of the spring to release the staple, 
as shown in the sectional view, so that the staple may 
be turned to a position to permit the withdrawal of 

the hasp. 

* I ■ I » 

ELECTBIC LAUF HANGEB. 
This device, shown in the accompanying illustration, 
invented and patented by Mr. John Bucksey, of 
No. 70J^ Sparks Street, Ottawa, Canada, is simple 
and efficient in operation, elegant in appearance, 
and designed to save considerable labor in taking 
care of electric street lamps and expense for 
broken globes. The iron arm carrying the lamp 
is forked and is hinged to each side of the main 
post. The electric wires lead from insulators at head 
of post to insulators at the place of the hinge, and 
thence along the arm to the lamp, thus allowing the 
lamp to be raised or lowered without tension or slacken- 
ing of the wires and permitting it also, if desired, to be 
raised, lowered, or locked in any position without be- 
ing extinguished. To lower thelamp for cleaning, etc., 
the operator unlocks the box containing windlass at 
the foot of the post, inserts a crank and unwinds the 
drum, on which turns an endless cable. The lamp is 
thus lowered to position shown in the illustration, 
within easy reach of the operator, doing away with the 
necessity for climbing. The lamp being cleaned, etc., 
is once more raised into position, the crank is with- 
drawn, the door locked, and the operator goes on to 
the next lamp without loss of time. The drum or 
windlass operating the cable is simple and powerful in 
action, raising and lowering the lamp with ease, with- 




BTTCESEY'S ELECTBIC LAMF HANGEB. 

outjerking, and preserves a perfect up and down ten- 
sion on the lamp-holding arm at all times. Lateral 
rigidity is insured by the arm being divided and hing- 
ing toeach side of the post. With a 12 foot arm hinged 
19 feet from the foot of the post, the lamp can be raised 
to a height of 30 feet from the ground, and cannot be 
tainpeced with in any way. This mechanism, as will 
hn seen &om oat, works ; equally well with the wires 
Overhead or underground. 
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A "FAULT" IN AN OCEAN CABLE. 

The value of laying ocean cables containing two 
cores was shown during the violentstormof November 
26, 1888, when a fishing schooner about 36 miles from 
Gloucester, Mass., dragged her anchor for some dis- 
tance until at last she hooked the Rockport cable of 
the Commercial Cable Company's system, riding to it 
for about forty-eight hours and producing the fault 
shown in the illustration. It was found when picking 
up the cable during the repair that 
she had dragged along it for some 400 
yards, tearing off the outer covering 
of jute and compound, also one of the 
armor wires, rolling it up into a tan- 
gled mass and at last driving the end 
of the steel armor wire between the 
sheathing of the cable and through 
one of the cores, but leaving the other 
absolutely intact. With a single core 
cable of the ordinary type communica- 
tion would have been interrupted until 
repairs were effected ; but in this case, 
by means of the uninjured core, traffic 
was passing continuously with the exception of a few 
hours, during which the repair steamer had the cable 
cut in. order to remove the fault. Considering the 
extreme violence of the gale and the large size of the 
vessel, it is surprising that the cable did not part. 

The repair was made by the steamship Pouyer-Quer- 
tier, which was chartered for the purpose, as she was 
the only available cable steamer on this side of the 
Atlantic. Capt. S. Possard, who commanded the 
steamer, showed such great skill in maneuvering her 
that although two and a half miles of cable was picked 
up and relaid across a tideway of four knots per hour, 
it was found, on completion of the repair, that the 
cable was only lengthened by a few yards. 

The electrical department on board was in charge of 
Mr. Chas. Cuttriss, the company's electrician. 

This remarkable " fault " has now been placed on ex- 
hibition at the Paris exposition. 

We are indebted to the Electrical World for the cut 
and description. 

m t t > m 

ASFIBATOBS FOB LABOBATOBY 1TSE. 

BY aEO. H. HOPKINS. 

Wherever a head of water of ten feet or more is avail- 
able, an aspirator is by far the most convenient instru- 
ment for producing a vacuum for filtration and frac- 
tional distillation. It is also adapted to a wide range 
of physical experiments. 

Besides the advantage of convenience and compact- 
ness the aspirator has the further advantage over piston 



nozzle is connected with a tap by a short piece of rub- 
ber tubing, and the side tube is connected by a piece 
of rubber tubing, with the vessel to be exhausted. 
When the water is allowed to flow through the aspira- 
tor, it leaps across the space between the nozzle and 
discharge tube and carries with it the air from the 
bulb, which is continually replaced by air froni the 
vessel being exhausted. 
It is necessary to securely fasten the ends of the rub- 
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OCEAN CABLE. 
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Kgr. 3.-METAL A8PIBAT0B. Fig. 6.-PLATE ANB BE- 

CEIVEB FOB ASFIBATOB. 

air pumps in the matter of cost. They may be had at 
prices varying from $1.50 to $4 or $5. 

Two kinds are in general use— one of glass, known as 
Bunsen's filter pump, and shown in Pigs. 1 and 2 ; the 
other of brass, shown in Figs. 3, 4, and 5. 

The glass aspirator can be purchased of almost any 
dealer in druggists' sun- 
dries or chemical glass- 
ware. Any expert glass 
blower can make it in a 
short time. 

This instrument con- 
sists of an elongated 
bulb terminating in a 
crooked t u b e at the 
bottom and having a 
tapering nozzle inserted 
in the top and welded. 
The lower end of the 
nozzle is located directly 
opposite and near the 
crooked discharge tube. 
A side tube is connected 
with the bulb at a point 
near the junction of the 
nozzle and bulb. 
. This aspirator is used 
in the manner indicated 
in Pig. a, i. e., the up- 
ward extension of the 



ber tube connected with the tap or the water pres- 
sure may force it off, thus causing the breaking of 
the instrument. To secure the best effects with this 
pump, it is necessary to connect a vertical tube 25 to 30 
feet long with the discharge end of the pump. 

The metallic aspirator shown in Figs. 3, 4, and 6 is 
of course free from all danger of being broken in use, 
and it has other qualities which render it superior to 
the glass instrument, one of which is a much higher 
efficiency, another is its' ability to retain the vacuum 
should the flow of water be accidentally or purposely 
discontinued. It can be screwed directly on the water 
tap, and needs no additional pipe to cause it to work 
up to its full capacity ; and where a head of water is 
not available, it may be inserted in a siphon having a 
vertical height of ten feet or more. 

This instrument is made by Mr. E. C. Chapman, of 
Brooklyn, N. Y. Like all instruments of its class, it is 
based -on the principle of the Giffard injector. Its 
great perfection, however, is due to Mr. C. J. Lawler 
and to its manufacturer. The construction of the as- 
pirator is shown in section in Fig. 3. The water enters 
at A, as indicated by the arrow. The air enters at B, 
and both air and water are discharged at C. The 
water in going through the contracted passage forms a 
vacuum at the narrower part into which the air enters. 
The starting of the instrument is facilitated by a dia- 
phragm which half closes the discbarge tube. The 
water is prevented from entering the air pipe by a 
small check valve shown in the interior of the lateral 
tube. Much of the efficiency of this instrument is due 
to the accuracy with which the contracted p&ssage is 
formed. A slight change in the shape of this passage 
seriously affects the results. 

The vacuum produced by this aspirator is equal to 
that of the mercurial barometer, less the tension of 
aqueous vapor. That is to say, when the barometer 
is at 30 inches, the vacuum produced by the aspirator 
will be about 29J^ inches. Such a vacuum can be pro- 
duced by water under a pressure of five and one-half 
pounds. 

In Fig. 4 is shown the aspirator applied to a Geiss- 
ler tube. It quickly exhausts an 8 inch tube, so that 
the discharge of an induction coil will readily pass 
through. . By placing a tee in the connecting pipe, the 
Geissler tube can be filled with different gases. Each 
will exhibit its peculiar color as the spark passes. The 
vacuum is not high enough for a perfected Geissler 
tube, but it is sufficient for the greater part of vacuum 
experiments. The aspirator can be arranged to produce 
a continuous blast sufficient for the operation of a 
blowpipe, and for other uses requiring a moderate 
amount of air or gas under pressure. 

The method of accomplishing this is illustrated in 
Fig. 5. The instrument is arranged to discharge into 
a bottle or other vessel having an overflow, and the 



air for the blast is taken out through the angled tube 
inserted in the stopper of the bottle. The amount of 
air pressure is regulated by the water pressure and the 
height of the overflow pipe. 

For many vacuum experiments a plate provided 
with a central aperture, and having a tube extending 
from the aperture to the edge of the plate, will be 
found useful. The tube is provided with a suitable 
valve, which closes communication with the aspirator, 
and which also serves to admit air, 
when required, to the receiver fitted to 
the plate. This plate and various ac- 
cessories are like the plate and acces- 
sories of a piston air pump. Comm u- 
nication is established between the 
tube of the plate and the aspirator, by 
means of a pure rubber tube which is 
practically air tight. 

■ •-•-« 

Nevr ITEetalB. 
According to the Chemiker Zeitung 
(Coethen), at the last sitting of the 
Russian Mineralogical Society, K. D. 
Chrustschoff demonstrated the existence of a new 
metal which he has just discovered, and to which -he 
gives the name rnssium. It approximates closely to 
thorium, and is one of the bodies whose existence was 
foreseen by Prof. Mendelejeff. We learn also that Dr. 
Kruss has named the metal which he has detected 
along with nickel aiid cobalt, gnomium. 



Not Bad Advice. 

Mr. Mechanic, if your mind runs to the invention of 
" small things," as they are often called in unwise con- 
tempt, you may hit upon a "big bonanza." Westing- 
house has made $20,000,000 out of the air brake. It 
was called at first a " small thing,'' using air in that 
way, but it has panned out well. Other " small things " 
have rewarded mechanics well. The lead pencil rub- 
ber tip cleared its inventor $100,000 ; the metal rivet or 
eyelet for miners' coat and trousers pockets brought 
its inventor a fortune ; boot and shoe heel and sole 
plates of metal cleared $1,250,000 ; the glass bell invert- 
ed over lamps and gas jets cleared a fortune ; the sim- 
ple plan of fastening powdered emery on cloth made a 
fortune ; the roller skate cleared $1,000,000 before the 
craze died out; the gimlet screw realized millions ; 
copper tips for shoes netted millions ; the simple needle 
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Fig. S.-BLAST FBODUCED BY THE ASFIBATOB. 

threader netted $10,000 a year ; toys and playthings 
have cleared thousands ; the ball with the i-ubber 
string brought an income of $50,000 a year ; the " Danc- 
ing Jim Crow" netted $75,000 a year ; Pharaoh's ser- 
pents cleared $50,000; the "wheel of life*' cleared 
$50,000 ; the chameleon top cleared a fortune ; the " Pigs 

in Clover ", puzzle, has 
within one year made its 
inventor a fortune ; the 
pencil sharpener clear- 
ed a fortune. Hundreds 
of "small things" have 
turned out well. If you 
have an idea, bring it 
out and let the busy and 
inquisitive world see it. 
The mechanics who 
have been enriched by 
little inventions far ex- 
ceed in number those 
who have reaped fame 
and fortune by great 
inventions. Put on your 
thinking cap, Mr. Me- 
chanic, and dive. into 
the world of possibili- 
ties. The fortune is 
there if you only know . 
h o w to find it. — Tht 
Iron_Ind%istTy&az«tU. 
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Tbe Neir Steel Steamer Pnritan. 

The new and magnificent passenger steainer_Puritan, 
tbe latest and finest example of American marine archi- 
tecture, went on her first public trial trip, down New 
York harbor, on the 13th of June. The trip was a great 
success. She belongs to the Fall River line. 

The model and general plans were designed by Mr. 
Geo. Pierce, Supervisor of Steamers of the Old Colony 
Steamboat Company ; the details of steel hull, etc., by 
Mr. Edward Faron, of the Delaware River Ship and 
Engine Building Company. The hull was built at 
Chester, Pa. 

Her principal dimensions are as follows : Length over 
all, 420 feet ; length on the water line, 404 feet ; width 
of hull, 52 feet ; extreme breadth over guards, 91 feet ; 
depth of hull amidships, 21 feet 6 inches ; height of 
dome from base line, 63 feet ; whole depth, from base 
line to top of house over the engine, 70 feet. Her total 
displacement, ready for a trip, is 4,150 tons, and her 
gross tonnage, 4,650 tons. 

The Puritan is fireproof and unsinkable. She has a 
double hull, is divided into 59 watertight compart- 
ments, 52 between the hulls and 7 by athwartship bulk- 
heads. Her decks are of steel, wood covered. Her 
masts are of steel, and hollow, to serve as ventilators, 
and are 22 inches in diameter. 

Her wheels are of steel, 85 feet in diameter outside the 
buckets. The buckets are 14 feet long and 5 feet wide ; 
each bucket of steel, seven-eighths inch thick, and 
weighing 2,800 pounds, without rocking arms and 
brackets attached. The total weight of each wheel is 
100 tons. The two together are in the nature of enor- 
mous fiywheels for the machinery. The wheels are of 
the kind known as " feathering," and the engine will 
drive them at the rate of 34 revolutions a minute. 

Her rudder is 14 feet 6 inches fore and aft, average 
height 13 feet, whole length of stock 18 feet. It is 
made of steel, filled with wood between the plates, and 
weighs nearly 30,000 pounds. 

Of her machinery, boilers, etc., Messrs. W. & A. 
Fletcher & Co. (North River Iron Works) were the 
builders, and they were also the contractors for the 
building and completion of the ship in every part. 

The Puritan has a compound, vertical beam, surface 
condensing engine of 7,500 horse power. The high- 
pressure cylinder is 75 inches in diameter and 9 feet 
stroke of piston. The low-pressure cylinder is 110 inches 
in diameter and 14 feet stroke of piston. A horse and 
wagon could be driven through this cylinder if laid on 
its side. The surface condenser has 15,000 square feet 
of cooling surface and weighs 53 tons. Of condenser 
tubes of brass there are 14}^ miles in the Puritan. Her 
working beam is the largest ever made, being 34 feet in 
length from center to center, 17 feet wide, and weighing 
42 tons. When it is considered that the section of beam 
strap measures 9)^x11^ inches, one may get an idea of 
the enormous strain and the strength of resistance of 
this beam. The main center of the beam is 19 inches in 
diameter in bearing. The shafts are 27 inches in diame- 
ter in main bearing and 30 inches in gunwale bearing, 
and are the largest ever made in this, country. They 
weigh 40 tons each. The cranks weigh 9 tons each. 
The crank pin is enormous, the bearing being 19 inches 
in diameter and 22 inches long. 

The ponderous machinery of the Puritan is handled 
by a small supplementary engine. The gallows frame 
is of heavy steel plate, and by its angles easily supports 
the enormous working beam. 

She has eight steel boilers of the Redfield return 
tubular type, and the maximum working pressure is 
110 lb. to the square inch. Six of these boilers are 18 
feet 1 inch in width and 15 feet 2 inches long ; the 
other two are 10 feet wide and 14 feet long. Each of 
the wide boilers has two shells ; the narrow boilers 
have one each, 7 feet 8 inches in diameter. The boilers 
contain 850 square feet of grate surface and 26,000 
square feet of heating surface. The products of com- 
bustion pass through two superheaters, 8 feet 10 inches 
inside diameter and 12 feet 4 inches outside diameter 
by 12 feet high ; thence into two smokestacks, the top 
of each being 101 feet 1 inch from the keel. The fire 
room is 78Xl2J^ feet. There is a donkey boiler on the 
main deck for auxiliary purposes. Her steam steering 
apparatus has engine of two cylinders, each 24 inches 
diameter, 18 inches in stroke ; this engine alone is pow- 
erful enough for a big tug boat. 

There are two centrifugal circulating pumps, each 
capable of throwing 10,000 gallons per minute. Be- 
sides these there are three other large pumps, with a 
combined capacity of 2,000 gallons per minute. Novel 
features are the three steam capstans, one forward and 
one on each quarter, to be used in docking the boat ; 
each capstan has a double cylinder engine, each cylin- 
der 12 inches in diameter and 14 inches stroke. She 
has two Sturtevant blowers, furnishing fresh air for 
fire room, each capable of 50,000 feet per minute. She 
■will bum about 120 tons of coal on the trip from New 
iEork to Fall River and back. 

The hurricane or extreme upper deck is'open for pas- 
sengers, and has a promenade eDtirelyatouad its onter 
edge. On the saloon deck there is a eontinnoas prome- 
nade entirely around its area, outside the wheels. The 
oater.promenade space of the hurricane deck is 10 feet 



wide and 42 feet above the water-line. From this deck 
the most magnificent outlooks are afforded. 

The dining saloon is 108 feet 4 inches in length, by 80 
feet in width, and 12 feet in height. 

From stem to stern, and in every nook and corner of 
the ship, the electric wire is to be found. In all, there 
are twelve miles of this wire, and, including annuncia- 
tors, fire alarm, etc. , there are twenty miles of wire on 
the ship, and twelve thousand feet ,of steam pipe. 
There are capacious gangways, grand and imposing 
staircases, heavy with brass and mahogany, lofty cor- 
nices, and ceilings supported by tasteful pilasters, the 
tapering columns of which, in relief, fiank exquisitely 
tinted paneling throughout the length of h'er grand 
and minor saloons. And over all this artistic work 
and exuberant coloring, the incandescent electric 
light sheds its soft rays. Every convenience known to 
civilization, and which can contribute to the ease and 
comfort of the traveler on land or when afloat, is in- 
cluded in the internal arrangements of this floating 
caravansary. The artistic and luxuriant sense of the 
beholder is also abundantly appealed to. 

The electric light plant of the Puritan is the most 
perfect of its kind, and its kind is of the best known. 
The system used is the Edison incandescent lighting, 
and it is furnished by the Edison United Manufactur- 
ing Company. The currents are generated by four 
dynamos of special type and construction, each having 
a capacity of four hundred lights, or a total of 1,600 
lights as a safety load, but capable of maintaining 
1,850 lights if required. The dynamos are located in 
the forward part of the boat, under the officers' 
cabin. 

They are connected in pairs, the motor being supplied 
by two Armington & Sims special double engines of 
fifty horse power each, two of the dynamos being con- 
nected with each engine, and the two connected with 
each other by direct shafts, so that one or botli dyna- 
mos can be used at will. The intention has been to 
make this the most perfect installation ever con- 
structed, the test being higher than ever before re- 
quired or given by any electric company. 

For fire fighting, the Puritan is equipped with the 
most thorough and cpmplete apparatus, including 
steam and hand pumps, extinguishers, tools, etc. There 
are fifty connections to the steam pumps, in different 
parts of the boat, for fire purposes exclusively. She 
has three hand pumps, and these are of unusual size. 
She has eight Harkness fire extinguishers, and carries 
175 fire pails and 36 axes distributed through the ship 
at convenient points. 

The life-saving service and appliances of the Puritan 
are also of the best approved establishment and effect- 
iveness. As is the case of all the boats of the Fall River 
line, the life-saving crew is appointed with sole refer- 
ence to this service, and all its drill and occupation are 
in the way of perfecting methods in this department. 

As an adjunct of the life-saving service, and for use 
in case the whole ship's company should be threatened, 
the Puritan carries a dozen 26 foot life-boats, 12 life- 
rafts, and 1,400 life-preservers. 

The ornamentation of the Puritan has been in charge 
of Mr. Frank Hill Smith, of Boston, and to him are due 
the artistic effects in design and finish that this ship 
presents. The details of architecture, ornament, paint- 
ing, etc., have been worked out and applied by him. 

From floor to dome of the saloon deck every foot of 
surface of the walls, galleries, and ceilings presents a 
marvel of decorative finish, artistic in style and design, 
exquisitely tasteful in coloring, and blending the finest 
ornamental effects in rich succession. 



Tbe Italian Cruiser Plemonte. 

In the latter part of 1884 the performance of the 
Chilian cruiser Esmeralda, constructed by Sir W. G. 
Armstrong, Mitchell & Co., attraction general atten- 
tion. She was a vessel of 3,000 tons displacement, car- 
ried as armament two 26 ton guns, six 6 in. guns, and a 
number of Hotchkiss and Gatling guns, and she at- 
tained the then unprecedented speed of 1S}4 knots. 
Her steam trials were attended by Mr. George Rendel, 
by whom she had been designed, but who had recently 
severed his connection with Sir W. G. Armstrong, 
Mitchell & Co., and had become a civil lord of the Ad- 
miralty, by Admiral Brandreth (Controller of the 
Navy), and Admiral Sir Frederick Richards, who also 
were members of the Board of Admiralty ; by Captain 
Hopkins (Director of Naval Ordnance), and by several 
members of the constructive and engineering staff of 
the Admiralty. Since this period numerous vessels of 
tbe class have been added to our own and other navies, 
and great advances have been made, but none com- 
parable with that.no w achieved in the Italian cruiser 
Plemonte, also constructed by Sir W. G. Armstrong, 
Mitchell & Co. This vessel was described a few weeks 
back at the meetings of the Institution of Naval Archi 
tects by her designer, Mr. P. Watts, and tbe bulk of 
his paper and the discussion which took place thereon 
were published in our isftue of April 26. When this 
paper was^ read, however, the steam trials bad not 
been completed, and the results given were based upon 
a single preliminary run, at which the full . power of 



the machinery bad not been developed. The official 
trials have now been completed, and the results are 
before us. During a natural draught trial of four 
hours' duration, a mean speed of 20'4 knots was at- 
tained with about 7,000 indicated horse power; and 
during a forced draught trial of one and one-half 
hours' duration, a measured mile speed of 22'3 knots 
was attained with a mean power of 12,700 horses, the 
maximum power which was maintained for a consider- 
able time exceeding 13,000 horse power. The displace- 
ment of this vessel is only 2,500 tons, yet she carries 
six 6 in. quick-firing guns, six 4^ in. quick-firing guns, 
and a large number of smaller guns. She is protected 
by a strong armor deck with sloping sides, and she has 
attained a greater speed than that contemplated in 
the Blenheim. 

At the present moment she is by a great dea] 
the fastest cruiser afloat. She is, we believe, two 
knots faster than any of the cruisers built by oui 
own Admiralty. Moreover, she is specially designed 
for steaming with open stokeholds, and she can attain 
a speed of 20^ knots with natural draught, or with a 
pressure in the stokeholds not exceeding half an inch 
of water, the pressure allowed by the Admiralty for 
developing the draught when the wind is not suffi- 
ciently favorable for the purpose ; 20J>^ knots may be 
regarded as her ocean-going speed. 

The great importance of this high performance with 
natural draught will be understood by those conver- 
sant with the effect of forced draught upon ordinary 
marine boilers, and will be fully appreciated when it 
is remembered that the Admiralty in a recently issued 
circular directs that forced draught appliances are 
not to be used at their full power, or, in other words, 
with above J^ inch of pressure, except in circumstancee 
of emergency, and then only for short periods when 
the maintenance of thehighestpossible speed for three 
or four hours may be of great advantage. The Pie- 
monte can steam continuously across the ocean a knot 
faster than any of the Admiralty cruisers can steam 
with forced draught, which they can only maintain on 
an emergency for three or four hours. 

The armor deck of the Plemonte has sloping sides 9 
inches thick, as in the Admiralty cruisers ; upon these 
coal can be carried, and in this condition it is claimed 
that the deck is proof against the attack of modern 
shell guns up to guns of 6 inches caliber. 

This ship is the first to be fitted with new quick-fir- 
ing guns. Speaking of her armament on a recent oo 
casion, Lord Armstrong said, " She will be capable of 
discharging against an adversary, in a given time, 
twice the weight of shot and shell that could be fired 
by the largest war vessel now afloat, not excluding the 
leviathan battle ships of five or six times her size, 
which could ill withstand the torrent of shell which 
the Plemonte could pour into the large unarmored por- 
tions of their structure." 

The machinery of the Plemonte is wholly below the 
water line ; it has been constructed by Messrs. Hum- 
phrys, Tennant, and Co., Deptford. There are two 
sets of vertical triple expansion engines, in each of 
which there are two low pressure cylinders, so that 
there are in each four cranks operated upon. Ample 
distilling apparatus is provided for making fresh water 
for the boilers. At full speed with forced draught, al- 
though the enormous power of 13,000 horses is devel- 
oped, the vibration at the extreme after end of the 
ship never exceeds 12 inches in amplitude. 

The vessel can carry 600 tons of coal, which will en- 
able her to steam at full speed a distance of 1,950 knots, 
but she will be able to maintain a cruising speed of 
from 10 to 12 knots for from 50 to 50 days, during which 
she could cover a distance of 13,500 knots. 

Special arrangements have been made for securing 
good turning power in the ship, a large balance rud- 
der is provided, and much of the after deadwood is re- 
moved, and at the trials made it was shown that the 
ship could maneuver exceedingly well, completing a 
circle of 508 yards in 8 minutes 24 seconds. 

Lord Armstrong, probably the strongest advocate for 
the construction of this type of vessel, has enumerated 
as their chief features, " Great speed and nimbleness 
of movement combined with great offensive power," 
and " little or no side armor, but otherwise constructed 
to minimize the effect of projectiles," and in the Pie- 
monte all of these features have been secured in the 
very highest degree, and there can be no question 
that for her size she is the most formidable cruiser 
afloat. We are very glad she has fallen into the hands 
of such a friendly government as that of Italy. — Engi- 
neering. 

1^ ) I t > 

Does Heating milk Affect tbe fluallty or fluantltjr 
or Batter? 

Experimental studies of this question at Cornell 
University show the following results : First, that there 
is a loss of butter when the milk is allowed to cool much 
below the normal heat of the cow before being put in 
the creamer ; second, that while there may not be any 
very great increase of butter when the milk is heated, 
there is ao risk of injuring the quality of the butter by 
incorporating an excessof casein, even when the milk 
is heated as high as 135 degrees. 
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A Correction as to Earth Tbeories. 

To the Editor of the Scientific American : 

If the reviewer who, on page 344 of the issue of June 
1, 1889, of the Scientific Ambbican, noticed an article 
by Prof. Joseph F. James (not Jones), will again read 
the article he noticed, he will find that the Professor 
does not assume " the earth to be a hollow sphere" and 
so on, but that he is quoting from some one else who 
does the assuming. The Professor does not desire to 
be credited with any such sort of scientific knowledge. 
He leaves that to others who speculate upon the sub- 
ject. Suffice it to say, he does not believe in the crude 
theories he has noticed. Joseph F. Jambs. 

Washington, D. C. 



Novel £xperIimentB on Llgbt and Electrlclt}'* 

The following is from the London Electrician: " An 
experiment described by M. J. Borgman has an im- 
portant bearing upon the explanation of the remark- 
able discovery of M. Hallwachs, in which a beam of 
light seems to act as a conductor for an electric cu rrent. 
The latter experiment consisted in placing a piece of 
metallic gauze parallel with, but insulated from, a 
second sheet of metal. The first is connected with the 
positive, the second with the negative, pole of a battery, 
and in one of the leads a delicate galvanometer is 
placed. If, now, a beam of light be made to pass 
through the gauze, and to fall on the plate behind, a 
current is set up in the circuit, and continues to flow 
as long as the illumination is maintained. It has, 
moreover, been shown that the action is due to the 
ultra-violet waves. Now, M. Borgman wanted to as- 
certain whether or not the effect was instantaneous ; 
that is to say, whether the commencement and the 
cessation of the current was or was not simultaneous 
with that of the illumination. M. Borgman probably 
reasoned that, if the beam acted in some sense as a 
conductor of the current, the effect must be instanta- 
neous ; while, if the phenomenon resulted from some 
secondary action, it would probably go on increasing 
up to a certain point with the duration of the illumina- 
tion, and it would also probably continue for a time 
after the light had been cut off. His method of 
making the test was equally simple and ingenious. 
The light was interrupted at rapid intervals by 
means of a rotating disk with holes or slits, and he 
placed a telephone in circuit with the battery. It is, 
then, obvious that, if the effect is instantaneous, the 
telephone will produce a note corresponding in pitch 
to the velocity of the disk ; if otherwise, there will be 
silence. There was silence. A make and break in any 
other part of the. circuit could be heard, but not in the 
beam of light : hence we must seek for some secondary 
action on the surface of the plates to explain M. Hall- 
wach's experiments." 



Iiead Poisoning. 

At a meeting of the Practitioners' Society of New 
York, Dr. Kinnicutt, the president, reported two cases 
of lead poisoning occurring from an unusual source. 
The first patient was admitted to St. Luke's Hospital, 
suffering from lead colic and " wrist-drop." He had 
been employed as a florist ; and on investigation by 
Dr. Vaughan, the bouse physician, it was found that he 
had been in the habit of biting off the ends of the tin- 
foil used as wrappers for hand bouquets. The tinfoil 
used for this purpose contained as much as 80 per cent 
of lead. There was no history of other Sources of lead 
poisoning. The second patient was admitted to the 
hospital, suffering from lead colic, and presenting a 
typical blue gum line. He had been in the habit, for 
several weeks, of drinking beer from bottles which, he 
said, were cleaned by his employer with lead shot. 
Dr. R. F. Weir recalled the fact that several cases of 
lead poisoning, some years ago, had been traced to the 
use of a popular brand of chewing tobacco which was 
wrapped in tinfoil. Dr. Dana referred to some cases 
of poisoning which had been traced to the consump' 
tion of certain beverages coming in bottles with so- 
called patent stoppers. He said that he had recently 
had two Chinese patients in the hospital service, both 
of whom were suffering from lead poisoning. He was 
unable to trace the source of the poisoning. — Science. 
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Jie\f Steel Process. 

The Redemann-Tilford steel process is understood to 
consist of a bath with glycerine as the basis. This bath 
changes the whole structure of the metal submitted to 
it, and increases its ductile and tensile strength far be- 
yond any record that has yet been established by ieither 
private or governmental test. 

When it is stated that the very flnest and strongest 
grade of steel, much better than any now in use, can be 
made by this process at little more than the cost of 
crude Bessemer steel, the value of the discovery may be 
understood. Thus far, in maKing experiments, every 
character of tool and steel goods has been worked with, 
and the process has been successfully used upon all. — 
Manufacturers'' Record. 



Clark ITntTcrsltf, Worcester, mass. 
This new and magnificent institution of learning will 
open its doors and begin its grand career of usefulness 
in October next. Applications of students for entrance 
are now being received. 

Clark University was founded by the munificence of 
a native of Worcester County, Jonas G. Clark, Esq., 
whose plans, conceived more than twenty years ago, 
have gradually grown with his fortune. His affairs 
have ■ been so arranged as to allow long intervals for 
travel and study. During eight years thus spent, the 
leading foreign institutions of learning, old and new, 
were visited and their records gathered and read. 
These studies centered about the means by which the 
highest culture of one generation is best transmitted 
to the ablest youths of the next, and especially about 
the external conditions most favorable for increasing 
the sum of human knowledge. To the improvement of 
these means and the enlargement of these conditions, 
the new university will be devoted. His pecuniary en- 
dowments to the institution rise to several millions of 
dollars. 

It is the strong and express desire of the founder that 
the highest possible academic standards be here forever 
maintained ; that special opportunities and induce- 
ments be offered to research ; that to this end the in- 
structors be not overburdened with teaching or exam- 
inations ; that all available experience, both of older 
countries and our own, be freely utilized, and that new 
measures, and evpn innovations, if really helpful to the 
highest needs of modern science and culture, be noless 
freely adopted ; in fine, that the great opportunities of 
a new foundation in this land and age be diligently ex- 
plored and improved. 

Prof. G. Stanley Hall, formerly of Johns HopkinsUni- 
versity, is the president. He is one of the ablest of 
scientific men. 

The corps of professors and instructors is large, and 
embraces many prominent men of talent of the highest 
order. Every department will be made as complete 
and effective as possible. 

The organization of all departments will be gradual, 
and the foundation period of the university will cover 
some years. 

Apparatus is being extensively ordered of the best 
makers in this country and in Europe, chiefly from 
those who devote themselves to the special class of ap- 
paratus in which they excel. 

The university is situated in Worcester, the third city 
of New England in size, with 80,000 inhabitants. It is 
one hour westward from Boston by rail, and five hours 
from New York City. Central among the best New 
England colleges, the location is most favorably chosen 
for attempting the next step in the higher university 
development of the country. 

Worcesteris also the seat of the following institutions 
of an educational character : 

The American Antiquarian Society, an institution 
of national character and repute, organized in 1813, 
with a library of 85,000 volumes, possessing funds and 
collections, and issuing publications of its own. 

The Worcester Free Public Library, containing about 
75,000 volumes and receiving about 250 periodicals. 

The Worcester Polytechnical Institute, incorporated 
in 1865, with three large and well appointed buildings, 
fifteen instructors, and a three years' course mainly in 
the sciences and their application to the practical arts. 
The Worcester Lyceum and Natural History Asso- 
ciation, incorporated in 1866, and containing extensive 
local collections. 

The College of the Holy Cross, a Catholic institution 
of high grade, incorporated in 1865, and with a corps 
of fifteen instructors. 

In addition to these may be mentioned a law library 
of 12,000 volumes ; a medical library of 8,000 volumes ; 
a State Normal School with a two years' course, eight 
instructors, and about two hundred students ; one high 
school ; the Highland Military Academy, founded in 
1858, with seven instructors ; the Worcester Academy, 
a private institution, founded in ] 874 ; and several 
other libraries, societies, and educational institutions. 

The university is located in the western part of the 
city, about a mile from the central station. The 
grounds are over nine acres in extent. 

A plain, substantial, and well-appointed central 
building, 204 by 114 feet, four stories high, and with 
superior facilities for heating, lighting, and ventilation, 
has. been constructed of brick and granite, and finished 
throughout in oak. 

A chemical laboratory, designed after consulting 

many experts and plans of recent European buildings, 

and containing about fifty rooms, is nearly completed. 

The foundations of a still larger department building 

are laid. 

The work of instruction will begin on Wednesday, 
October 2, 1889, in the following departments : Physics, 
under direction o.f Prof. Albert A. Michelson ; Biology, 
Dr. Warren P. Lombard ; Psychology, President Hall ; 
Chemistry and Mathematics, professors not yet -an- 
nounced. 

The charge for tuition, giving all the privileges of 
the university, but not covering laboratory fees, will be 
$30U par anuutu. 



Felllns Trees by Electricity. 

Hitherto machines for felling trees have been driven 
by steam power, but this is often inconvenient, espe- 
cially in thick woods, because the heavy machinery, 
including a boiler, must be placed near the tree to be 
cut. These machines, therefore, can only be used on 
the borders of forests or in open spaces readily reached 
by good roads. The London Times, however, reports 
that electric power has been adopted in the Galician 
forests. Usually in such machines the trunk is sawn, 
but in this case it is drilled with a series of holes close 
together. When the wood is of a soft nature, the drill 
has a sweeping motion, and cuts into the trunk by 
means of cutting edges on its sides. The drill is actu- 
ated by an electric motor mounted on a carriage, which 
is comparatively light and which can be brought up 
close to the tree and fastened to it. The motor is capa- 
ble of turning around its vertical axis, and the drill is 
geared to it in such a manner that it'can turn through 
an arc of a circle and make a sweeping cut into the 
trunk. The first cut made, the drill is advanced a few 
inches and another section of the wood is removed in 
the same way, until the trunk is half severed. It is 
then clamped, to keep the cut from closing, and the 
operation continued until it would be unsafe to go on. 
The remainder is finished by a hand saw or an az. 
The current is conveyed to the motor by insulated 
wires brought through the forest from a generator 
placed at some convenient site, which may be at a dis- 
tance from the scene of operations. The generator 
may be driven by steam or water power, and does not 
need to be transported from place to place. 



Effect of Ijigbt on magnetism. 

At a recent meeting of the London Physical Society, 
Mr. Shelford Bidwell showed a lecture experiment 
illustrating the effect of heat on the magnetic suscepti- 
bility of nickel and an experiment showing an effect of 
light on magnetism. In the first experiment a piece of 
nickel was attached to one side of a copper pendulum 
bob, which was held out of the vertical by bringing 
the nickel in contact with a fixed magnet. On placing 
a spirit lamp flame below the nickel, the bob was, after 
a short time, released, and oscillated until the nickel 
had cooled, when it was again attracted and the oper- 
ation repeated itself. The second experiment had been 
recently shown before the Royal Society. One end of 
an iron bar, which had been magnetized and then de- 
magnetized, was placed near a magnetometer needle. 
On directing a beam of light on the bar an immediate 
deflection of the needle resulted, and on cutting off the 
light, the needle promptly returned to near its initial 
position. The direction of magnetization induced by 
the light is the same as the previous magnetization, and 
the bar seems to be in an unstable magnetic state. 
That the effect is due to light and not heat, the author 
thinks is rendered probable by the suddenness of the 
action. The president said he had tried the experiment 
himself and failed to get any effect, but after seeinf^f 
the arrangement of apparatus used, he believed his 
non-success ^ue to the comparatively great distance 
between his bar and needle. Mr. C. Richardson asked 
if the results were different for different colored rays, 
and Prof. S. P. Thompson inquired whether the mag- 
nitude of the effect varied with the intensity of illum- 
ination as in selenium, and also if any change was pro- 
duced by altering the direction of vibration of the in- 
cident light. Mr. Gr. M. Whipple wished to know 
whether any difference was produced by blackening 
the bars, and as bearing somewhat on the same subject 
mentioned an induction magnetometer in which an 
iron bar used was demagnetized by plunging in hot 
water. The results obtained were very irregular after 
the first magnetization, and this may have been due to • 
the instability shown to exist by Mr. Bidwell's experi- 
ment. In reply, Mr. Bidwell said red light produces 
most effect, and blackening the bar makes the action 
much slower. As regards selenium, the character of 
the effect is similar, but he believes t"ne causes to be 
different. Polarized light produces no change. In 
answer to Prof. Herschel, he said that any part of the 
bar is sensitive to light, and showed that illuminating 
both sides of the bar increased the effect. 



Success of tbe Britlsb Canadian Steamers. 

The Canadian Pacific line of steamers from Van- 
couver to Japan have now been running for a little 
over a year, and are completely cutting out the Pacific 
mail steamers under the United States flag which sail 
from San Francisco. The rates of freight are much the 
same, yet in the past tea season the Canadian Pacific 
steamers carried 5,357,944 pounds of Japan tea, against 
only 735,265 pounds carried by their American rivals, 
and the curious circumstance is that more than nine- 
tenths of this tea is consumed in the United States. 
Not in tea only, but in all other goods, is tjie prefer- 
ence given to the Canadian line, which now earries a 
large part of the transcontinental traffic, as well as 
that destined for the United States. The journey to 
Vancouver is shorter, but this alone would not accoimt 
for this wholesale transfer of trade.— Canadian Manu- 
faetur»r. 
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COLLAPSE OF THE SOVTH FOSK DAH AND DESTBUC- 
TION OF JOHNSTOWN. 

(Continued from first page.) 
twenty feet wide, and rock was spread o\'er both faces. 
The material of the work was clay or silt, apparently 



spillway, but which is located on the other end of the 
dam from that shown in the same view. 

The following details of the overflow and collapse of 
the dam, as obtained at the spot by the representative 
of the Scientific American from a witness of the 




THE STONE BRIDGE AND THE BLOCKADE ABOVE IT. 



most excellent material, if properly used. It was of 
such nature as to form a thoroughly impervious barrier 
though, unfortunately, very easily cut away on its ex- 
terior surface. In the core of the structure a row of 
sheet piling could be seen which had been used in the 
original construction, but which added very little to 
its strength. The material exhibited marks of stratifi- 
cation, showing what miners would call " stopes " or 
steps upon the sides of the crevasse. At the eastern 
end the regular spillway or overflow waa placed. This 
is a sluice or canal cut through the rock, about forty 
feet wide, with its bottom eight or ten feet below the 
top of the dam. It was crossed by two bridges, and 
some idea of its size can be derived from the evident 
length of the one shown in perspective. A fish screen, 
to prevent the fish from escaping, crossed the channel, 
but as it was only three feet high it could not have 
greatly impeded the water. It is not now in place, be- 
ing broken and destroyed. It is quite possible that it- 
was carried away before the overflow began. Five 
lines of cast iron pipe, about twenty inches in diame- 
ter, ran through the base of the dam, terminating in 
masonry tunnels reaching well outside of the base. 
These were permanently closed. The ruin of the gate 
bouse for these pipes is shown in one of the cuts. On 
top of the gate house, at the foot of the inner slope of 
the dam, as shown in one of our views, there was ori- 
ginally a wooden tower, containing appliances for 
opening and closing the gates. This tower was carried 
to olJy a few feet above the water level, and was 
reached only by boat. After a former break in the 
dam, some years ago, this tower was burned, and when 
the dam was rebuilt this central outlet was permanently 
closed. Some of the charred timbers remaining from 
this tower are still to be seen around what remains of the 
old gate house. The same illustration gives a sectional 
view showing the comparative area of the regular 
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whole occurrence, coincide with Mr. Parke's account. 
The water had been rising rapidly, and at midday was 
within a foot of the top. The spillway was discharg- 
ing water to its utmost capacity, producing a perfect 
cataract. A little after one o'clock 
the top was reached, and before 
long the water began to flow across 
the roadway at the ends of the 
dam. The streams, growing wider, 
worked their way toward the 
center, and eventually poured over 
that portion as well. Then the de- 
struction began. The water began 
to cut into the soft material, dredg- 
ing away the unsupported clay, and 
every instant increasing the open- 
ing. In about an hoar and a half 
the reservoir was empty, and a 
crevasse 350 feet wide at the top 
was formed, through whose bot- 
tom the stream flowed. 

Whatever maybe the finally ac- 
cepted view as to tne principal 
cause of the great disaster, it is evi- 
dent that the dam itself was abun- 
dantly strong enough to hold back 
the water contained in the reser- 
voir until a breach had been made 
at the top by the water fio wing over 
its face. -To prevent this the spill- 
way at the side had beeu construct- 
ed. This spillway was made through 
solid rock, and had afforded an 
ample outlet for all surplus water, 
without danger to the dam, for a 
period of eight years. That this 
spillway should have been made 



The water from the lake rushed down the South 
Fork, carrying with it much of the debris of the dam. 
At the village of South Fork it turned with the stream, 
and, after inundating the village, by a return waVe 
carried much of it away. With a continually increas- 
ing burden of wreckage it went down the Little Cone- 
maugh toward Johnstown. At Conemaugh it struck 
the Pennsylvania railroad's round house. It destroyed 
it and scattered the engines in aU directions. Near 
this point it also carried away the day express which 
was standing there unable to proceed or retreat on 
account of the condition of the tracks. A number of 
the engines from the round house were carried into 
the bed of the South Fork and left there covered with 
rock and material of all kinds. The channel was com- 
pletely filled, and at present the stream goes through 
a new channel several hundred feet distant. Our cut 
gives the scene at this point. Houses in Conemaugh 
that formerly were back from the stream and cut off 
from sight of it by other houses, now stand upon the 
brink of the new channel. How the question of title 
to land will ever be settled cannot be seen. The di- 
version of the stream is undoubtedly a permanent 
change, and now it runs over what were once building 
lots in the town of Conemaugh. 

The inhabitants of the settlements near the dam had 
obeyed Mr. Parke's warnings, and the loss of life there 
was slight. But Johnstown was already flooded, and 
the people, apparently too familiar with floods, and re- 
garding them only as discomforts, paid no regard to 
the messages from the lake. The torrent poured down 
upon them through the Little Conemaugh. At Johns- 
town this stream bends at almost a right angle and is 
joined by the waters of Stony Creek. This is shown 
very clearly in the bird's-eye view of the region. The 
flood came in with irresistible power and did not follow 
the curve, but drove across the ben(J of the Little Cone- 
maugh, and rushed over the flats through the heart of 





MASONBT WORE AT THE OUTLET BENEATH THE DAU. 



SOUTH FORE LAKE BEFORE TH$ DESTRUCTION OF THE DAK. 



still deeper is now 
evident enough, 
and had this been 
done, and the 
water thus pre- 
vented from 
pouring over the 
face of the dam, 
all positive evi- 
dence is wanting 
to prove the in- 
sufficiency of the 
dam to hold back 
the water of the 
reservoir. The 
dam was not un- 
dermined, but 
was cut away 
from the top 
ddwnward, as if 
by a hydraulic 
dredging ma- 
chine or mining 
plant. 



Johnstown until it met the swollen waters of Stony 
Creek. Here it went in two directions, backing up the 
creek as well as rushing down it. Just below the junc- 
tion of the two streams is the stone railroad bridge. 
Up to this point the water had carried away every 
bridge it encountered. But the stone structure was 
too strong. It stood the strain and at once the immense 
mass of debris piled up against it. The water was thus 
held back in Johnstown as if in a shallow basin. It 
formed a gigantic whirlpool and began circling around 
the valley, completing the work of destruction. On the 
first overflow it had swept through the city and carried 
a mass of houses and wreckage into Kernville. When 
all was over, Kernville was left full of the Johnstown 
buildings, and to-day it may be said that every lot in 
Kernville has one or more houses on it that once stood 
on the opposite side of Stony Creek. In the region of 
the center of the whirlpool, some structures were left 
nearly intact. 

The water in its passage from the lake to Johnstown 
descended about 250 feet. The theoretical velocity du6 
to this descent would be about 137 feet per second, or 
between 86 and 87milesanhour. According to the best 
accounts that we have, from 15 to 17 juiuutes was occu- 
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pied in the passage to Jotiustown, a distance of about 
12 miles. Thus the average velocity could not have 
been far short of 50 miles an hour. The impetus of 
such a mass of water was irresistible. As the flood 
burst through the dam, it cut trees away ae if they 
were stalks of mullein. 

The region surrounding Johnstown has a large lum- 
ber interest, and many saw logs found their way 
into the torrent, principally coming from the coun- 
try near Stony Creek. These add- 
ed to the strength of the blockade 
at the bridge. For several days a 
number of stationary steam engines 
have been at work dragging the 
larger pieces of wood and wreckage 
out of the dam, in order to give a 
clear passage to the water and to 
remove the remains of human be- 
ings and animals that, decaying, 
may yet give rise to sickness. 

The most widespread movement 
for relief has naturally taken place. 
Contributions of all kinds as well 
as money have been liberally do- 
nated. After various vicissitudes 
in the way of government, wherein 
the military and civic authorities 
tended to come in conflict with each 
other, the region has been placed 
under martial law, with Adjutant- 
General Hastings in command. 

From West Point and Willets 
Point pontoon equipments were 
dispatched, and temporary bridges 
of this description were erected 
where required. Over one place a 
suspension bridge has been built. 
A quantity of tents have been 
pitched, and many of the features 
of army life are to be seen. A view 
is given illustrating these aspects 
of the scene, and showing the Wil- 
lets Point pontoon bridge. The 
loss of life is quite uncertain. A bureau of registra- 
tion has been established for the survivors, and a 
total of about 16,000 individuals are represented on its 
pages. About 1,800 bodies, over half of which were 
identified, have been recovered. It is proposed ; to 
compare the statistics collected with the most recently 
compiled directory of Johnstown, and thus arrive at a 
better estimate of the loss. 

As stated in our previous issue, the damage to life 
and property by the storm was not confined to the 
Conemangh region. On the other slope of the Alle- 
gheny mountains floods and inundations occurred, 
sweeping millions of feet of logs down to the Chesa- 
peake and out to sea. As a bounty 
is allowed ^ for the saving of such 
logs, a considerable portion will be 
secured, but many are now afloat 
far out on the ocean. A captain of 
a schooner describes being caught 
among them, and gives a graphic 
account of the trouble he had in 
escaping. 

mt * »» 

Ocean Currents. 

At the recent conversazione of 
the Royal Society a model illustrat- 
ing the formation of ocean currents 
was exhibited by Mr. A. W. Clay- 
den. This is practically a map of 
the Atlantic in which the land sur- 
faces are raised about half an inch 
above the portions occupied by the 
sea. The continents and larger is- 
lands are made of wood cut into the 
required shape, while the smaller 
islands are represented by pins or 
small pieces of sheet metal driven 
into the board which forms the 
basis of the whole. 

This raised map forms the bot- 
tom of a shallow tray, which can be 
filled with water up to the level 
of the land surfaces, thereby ob- 
taining a map (on Mercator's pro- 
jection) in which the seas are re- 
presented by the surface of water. 
Underneath the tray a wind chest is 
fixed, and a number of tubes are 
brought up from it through the 
continents, and bent over so that 
the jets of air delivered from them 
may impinge upon the water. These 
jets are so arranged as to approxi- 
mately reproduce on a small scale the actual circular 
tion of the atmosphere ^s laid down on a chart of the 
prevalent winds for the year. Care is taken to have 
as few tubes as possible, and they are. so placed as to 
hide the least possible amount of the sea. The strong 
and persistent trades are simulated by bringing the 
openings of the tubes near to the surface of the water. 



while the fitful and uncertain winds of northern lati- 
tudes are imitated by allowing the jet to be considera- 
bly dispersed before coming into contact with the 
water. . A foot blower is attached to supply the wind, 
and any movement of the water is rendered visible by 
scattering over it some lycopodium powder. 

All the principal currents of the North Atlantic are 
shown, including the return current between the 
great equatorial currents, and the northward stream 




TEMPORARY BBIBGES OVER STONY CREEK. 



along the west coast of Greenland. If a narrow open- 
ing is made in the Isthmus of Panama all that happens 
is that some of the return stream round the Mosquito 
Bay and Gulf of Darien flows into the Pacific, leav- 
ing the North Atlantic practically unaffected. But 
if a large part of Central America is removed, almost 
the whole of the tropical water passes through the 
opening, and the currents from Baffin's Bay and the 
Arctic Ocean are drawn down to the Azores. 

There is an absence of evident connection between 
the slack water close to the New England coasts and 
the Labrador current, but the aprparatus does not at- 
tempt to imitate differences of temperature or differ- 




1. The Reservoir and Dam. 2. Conemaugh or Franklinboro. 3. East Conemangh and buried locomotives. 4. Chemi- 
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enees of rotational velocity. Hence any effect due to 
either of those causes must necessarily be absent. 
All that is attempted is to. demonstrate the connec-. 
tion between the prevalent winds and (general oceanic 
circulation, by showing that nearly all the mpveugents 
of the water are determined by the direction of the 
wjads ai^dtbe eoutonrg of Ut9.,ei»iwt|. 



Comnianlcatlon of Infection. 

From the number of cases reported of infectious dis- 
eases that have been communicated through articles 
that have been in the possession of those afflicted with 
such diseases, it would seem that greater attention 
should be given this matter. The virulence of many 
disease germs has been shown, says the Sanitary News, 
to be of long life, capable of being transmitted through 
many years. Cases of scarlet fever, diphtheria, and 
typhoid fever have been reported 
in which the infection was commu- 
nicated by articles that had been 
possessed by the sick years before. 

In cases of small pox and yellow 
fever, infection by this means is 
considered well enough founded 
and dangerous enough to make 
the destruction of clothing and all 
articles exposed to infection im- 
perative by a general law of health 
departments. If such articles are 
not burned, they must be subjected 
to disinfection by steam at a high 
temperature. 

Our public and circulating libra- 
ries, " second-hand " book, cloth- 
ing, furniture, and other stores, 
are all means by which disease 
germs could be communicated. 
Dealing in " second-hand " goods 
has grown to such an extent that 
almost all communities have re- 
presentatives in their midst. Goods 
may be on the tables of the 
" second-hand " dealer or broker 
which could have hung in the 
room of one afflicted with some in- 
fectious disease for weeks, and no 
one who may want to purchase, 
or even the dealer himself, know of 
it. Or there may be the furniture, 
or even the bed and bedding on 
which the patient lay. 
Probably the most danger lies in books. With most 
patients there is a time in their sickness when they 
want books with which to pass the hours of convales- 
cence. The home library seldom is sufficient, and the 
public or circulating library is resorted to. The book 
goes from the patient's . into another's hands, bearing 
all the seeds of disease of which it is capable. Either 
there is danger of communicating disease in this way, 
or the germ theory is a failure. 

This matter has been deemed of such importance 
that in many European countries extensive investiga- 
tions are being made regarding the infectiousness of 
books handled by the sick. The investigation should 
extend to all '■ second-hand " goods, 
and be conducted with great care 
and minuteness. In commenting 
on this subject, the editor of the 
Christiania (Norway) Sanitary 
Journal gives the following per- 
sonal experience, which is but one 
of similar cases reported : * 

In 1846 an eight-year brother of 
my wife was taken down with 
scarlet fever and died. During his 
illness he frequently amused him- 
self by looking over a large pic- 
ture book. This, together with 
several other of his useful play- 
things, was packed away in a chest 
after his death. Twenty-six years 
afterward, in 1872, a sister-in-law 
of mine journeyed across the chan- 
nel to England, where I was then 
residing, and with her came the 
chest and the picture book. On the 
second day the chest was opened 
and the book presented to my two- 
year old son. Within the next 
two weeks the little fellow was 
taken down with scarlet fever. The 
doctors who were called in con- 
sultation wondered how the disease 
was contracted, as there had been 
no scarlet fever in the town for 
years. The circumstances of the 
book were called to mind, and 
the indications were clearly that 
the twenty-six year old book had 
retained the poison and communi- 
cated it to the child. 

Had not this book been mention- 
ed and its history given, here would 
have been a case of " spontaneous?' . 
scarlet fever. Phthisis is said to be communicated 
by sweepings from carpets in the rooms occupied by 
such; patients, yet " second-band" carpets are not only, 
placed on sale, but hung out of stcH-e windows and 
displayed on the sidewalks, and no one knows bow 
contaminated they may be from the expectorations of, 
the consumptive. 
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FHOTOGSAFHIC KOTES. 

Negatives Developed during Exposure. — M. Tondeur 
has again showii negatives developed during the cam- 
era exposure. He contents himself, in order to obtain 
this result, with immersing the plate in hydroquinone 
developer and draining it, then he exposes it in the 
camera. If the time of exposure is sufficiently long, 
the development is completed simultaneously ; if, on 
the other hand, the negative has been taken instanta- 
neously, it must be left the necessary time for develop- 
ment. What escapes us for the moment is the prac- 
tical application to be made of this method of action. 
However this may be, it is well to take notice of every- 
thing fresh, the question of application being one ulte- 
rior to that of the possibilities that may be in store. — 
Leon Vidal, in the Photo. News. 

Apparatus for Automatic Photography. — Mr. Enjal- 
bert, who has already furnished proofs of his ingenuity 
in contrivances, has worked out a very curious auto- 
matic apparatus, in which all the operations are me- 
chanically effected by an electromotive engine. This 
apparatus is prepared for the Paris exhibition, where 
it will be seen in work ; but we have been favored with 
an opportunity for inspecting it and seeing it in action. 
It is certainly a marvel of ingenuity. The apparatus 
is started by placing a 10 centime piece in it, and the 
subject having placed himself in the prescribed place, 
a ferrotype plate is coated with collodion, bathed, and 
adjusted to the focus of the lens, when the exposure is 
made. It is then led into a developing solution, fixed, 
and washed, and in a very short space of time the por- 
trait comes out of an opening in the machine, accompa- 
nied by a small frame in which to place it. The 
ingenuity required to work out all these operations 
automatically is truly astonishing. 

Photographing on Wood. — The following method, 
taken from the Revue Photographique (translated in 
the Photographisches Arohiv), can be recommended as 
a good one : 8 grammes of gelatine are soaked in 500 
c. e. of water, dissolved on a water bath, and 8 grammes 
of white soap are added to it gradually, well stirring 
all the time. The mixture is filtered through muslin, 
a little zinc white added to it, and then rubbed well 
into the wood block and allowed to dry. The film 
should be as thin and even as possible. When dried, 
the following solution is applied to the wood by the 
aid of a broad brush : 

Albumen 30 grammes. 

Chloride of ammonia r2 *' 

Citricacid 02 " 

Water 24 c.c. 

The albumen is beaten up to a froth, allowed to settle, 
and then is added the water, the chloride of ammonia, 
and the citric acid, exactly in order given here. When 
dry the film should be sensitized by pouring on the 
following solution, spreading it with a glass rod : 

Nitrate of silver 3'2 grammes. 

Water 31 c.c. 

The excess of this sensitizing solution is poured off 
and allowed to dry again. Printing is effected as usual 
In the printing frame. It is not necessary to over- 
print. When sufficiently printed, the wood block is 
held with its surface for three minutes in a diluted 
solution of common salt. The print will become only 
slightly paler in it. Wash and fix for four or five min- 
utes in a concentrated hypo, solution, wash again for 
ten minutes in running water, and allow to dry. 

Photography Applied to the Prediction of the Weather. 
— With regard to the accident which has occurred to 
the German navy at Apia, it might be advisable to 
refer once more to the theory of Dr. Zenger, of Prague, 
who suggested, as it will be remembered, to make use 
of photography for the prediction of the weather. 
According to the doctor, photographs of the sun taken 
on orthochromatic plates o£fer a most infallible means 
to indicate with almost absolute certainty the ap- 
proaching atmospheric and subterranean disturbances 
at least twenty-four hours before their setting in. In 
these photographs zones are often to be seen around 
the sun's disk — i. e., rings of circular or elliptical form, 
of white or grayish color — and if these zones appear of 
very large diameter, and of unusual heaviness, this 
indicates that violent storms, thunderstorms, or mag- 
netical disturbances will soon set in at the place of 
observation. At every ships' station should therefore 
be established a small photographic laboratory, in 
which photographs of the sun could be taken as often 
as possible. A much more reliable prediction of the 
weather would be afforded by this means than by the 
aid of the barometer now generally in use for this pur- 
pose, and precautions could therefore be taken in good 
time.— B; S. Qunther, in Photo. News. 



About SleloiiB. 

Years ago it was a common practice to plant melons, 
literally, in "hills" raised above the surface of the 
ground, and some itill think such a practice necessary. 
When the seed is sown early there may "be some advan- 
tage in this, since the elevation will be warmer than 
the flat surface. But, as a rule, in soil best suited for 
melons — a warm, sandy loam — a more thrifty growth 
and more prolonged health of the vine can be secured 
by making the hills really hollows. Nothing so pro- 
motes the growth of a melon vine as the drawing of 
fresh earth to the stem, and a vine planted a few inches 
lower than the general surface of the soil, by a gradual 
dra wing-in of the soil by the time cultivation ceases 
can be on quite a ridge, and thus get the advantage of 
the hill with the further advantage of having its roots 
in moister and cooler soil than would have been possi- 
ble if planted on a ridge. These remarks will apply 
equally well to watermelons as to muskmelons. 

In growing melons for home use quality is the first 
consideration. Of late years the effort among seeds- 
men has been to produce a watermelon with a tough 
rind, adapted to the long shipment from the South. 
This has been obtained at the expense of quality. In 
our home garden it is of no sort of advantage to raise a 
watermelon which will support a weight of half a ton, 
as some are said to do. Neither do we care for its being 
"iron clad" or "copper fastened," unless the inside is 
well worthy of such protection. The newer sorts of 
watermelons, while they have been improved for the 
purposes of the shipper, have not been of the average 
quality of some of the older sorts. We have found 
none superior for this region to the " Gypsey " and the 
"Mountain Sweet." The "Volga "is said to be small 
and of high quality, but we are growing it for the first 
time this year and cannot give an opinion upon it. In 
muskmelons it is also a good rule to select varieties, 
not by size and looks, but by their quality for the 
table. In muskmelons size is often attained at the 
expense of quality. Many contrivances have been pro- 
posed for protecting young melon seedlings from the 
attacks of the striped bugs, which devour them when 
in the seed leaf, but most of them are very trouble- 
some. For many years I have used a little raw bone- 
flour, dusted over the young plants as soon as they are 
fairly up. If beetles are there they leave at once, and 
the plants are benefited by the application. 

Early fruitfulness is promoted by nipping off the tips 
of the vines when about three feet long. — W. F. Mousey, 
Garden and Forest. 
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The English are contemplating an idea to lay down 
a postal tube between Dover and Calais. The plan is 
to suspend two tubes of about a yard each in diameter 
by means of steel cables across the channel, forty 
yards above the level of the sea. The steel cables will 
be fixed to pillars at distances of about 800 yards, and 
in each tube a litMe railway will run with cars capable 
of carrying 450 pounds in weight. No parcel of greater 
weight than this will be taken, and the cost is esti- 
mated at the modest figure of $3,000,000. 
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Government Scliool* In China, 

In 1885, after peace had been declared iJBtween 
France and China, the viceroy, Li Hung Chang, ob- 
tained the imperial sanction for opening military and 
naval schools at Tien-Tsin, where Chinese pupils could 
receive instruction in western sciences. The military 
school has been in operation five years, has 150 pupils, 
and one class has already graduated. It has four Ger- 
man professors, and the instruction is entirely in the 
German and Chinese languages. 

The naval school 'is divided into two departments — 
the executive, for the training of naval officers, and 
the engineering, for the training of engineers. The 
number of pupils is 120, selected from the different 
provinces of the empire, and the length of the course 
is five years. The director of studies is Mr. Ten Tsung 
Kwang, who is assisted by three English professors, 
two of whom belong to the English navy. Mr. Yen 
Tsung Kwang is a graduate of the foreign school at 
Foo-Chow, who, after seeing service afioat, was sent to 
the royal naval school at Greenwich, where he gradu- 
ated with high honors. The remarkable proficiency of 
the pupils of the naval school, as shown at the public 
examinations, reflects the highest credit upon Mr. Yen 
Tsung Kwang and his associates. These examinations 
are conducted much in the same way as at West Point 
and Annapolis, and the subjects embrace all the higher 
branches of mathematics, the difficult problems of 
which the Chinese mind is said to master with extra- 
ordinary facility. 

A school for instruction in telegraphy was organized 
in 1880, and at present has 48 pupils. The instructors 
in this school are Danes, but the instruction Is given 
in the English language. 

A local medical school, with a hospital attached, was 
founded some years ago by the viceroy. This school is 
now about to be reorganized with an eminent foreign 
doctor at its head, the object being to qualify young 
men for the medical profession and attach them to the 
army and navy, as well as other branches of the public 
service. 

In addition to the schools already mentioned, an 
Anglo-Chinese college will be opened early in the year 
1889. The building for this college was commenced in 
1887 and is now nearly completed. It is a fine Gothic 
structure, situated on the left bank of the Peiho, and 
has accommodations for 800 students. The organiza- 
tion of this college is not yet complete, but it is under- 
stood that the curriculum will be more extended than 
at any of the other schools, and will include a general 
course of study in the English language and literature, 
as waU as in iBath«iiiftti«» «Dd th« wn%iMv»i It is 



reported that Mr. C. D. Tenney, an American, now the 
private tutor of the viceroy's children, will be placed 
at the head of this college. 

When it is considered that hitherto the officers in 
the Chinese army and navy below the rank of general 
and admiral have been taken from the uneducated 
classes, and have obtained their commissions often by 
purchase, and that both branches of this service have 
been without a medical staff, the importance of the 
educational establishments at Tien-Tsin, promoted and 
fostered by the viceroy, cannot be overestimated. — 
Report of Consul Smithers. 

* < ■ » ^ 

Purdue UnlTerslty. 

• Purdue University, at Lafayette, Ind., is a State 
institution. It is supported by legislative appropria- 
tions and by the proceeds of an endowment fund 
granted by the general government. It derives its 
name through legislative enactment from John Pur- 
due, who gave to the State for the use of the institu- 
tion $150,000. It has a permanent endowment fund to 
the amount of $340,000, and other non-productive pro- 
perty in buildings, lands, and equipment to the value 
of $330,000. 

It has one hundred and eighty acres of land in its 
campus and farm, fifteen buildings, well equipped 
laboratories, shops, museums, library, and reading 
rooms. 

Its purpose is to afford young men and women of 
Indiana an opportunity to acquire a good collegiate 
education in mathematics, science, literature, and art, 
and at the same time to secure instruction and practice 
in such lines of work as will fit them to engage in the 
practical industries of life. The instruction is bgth 
theoretical and practical. The usual methods of text 
book study, recitation, and lecture are employed, but 
the student is required to put into practice as far as 
possible the instruction which he receives. He, for 
example, not only receives instruction in regard to the 
theory and principles of drawing, pattern making, and 
machine construction, but he is required to make 
working drawings himself, to construct patterns, to 
make the castings in the foundry, to finish and set up 
the machine, and to operate it when it is completed. 
This combination of the theoretical and the practical 
characterizes the institution. 

Being a State institution, the instruction in Purdue 
University is free to all residents of Indiana of suitable 
age and acquirements. Small laboratory, library, and 
incidental fees only are charged. 

The institution embraces seven special schools and a 
preparatory department, as follows : A school of agri- 
culture, horticulture, and veterinary science ; a school 
of mechanical engineering ; a school of civil engineer- 
ing ; a school of electrical engineering ; a school of sci- 
ence ; a school of industrial art ; a school of pharmacy. 

• ■><>>» 

Boiv to Increase your Wases. 

Every thinker knows that the man who would suc- 
ceed must do more work than he gets paid for, in every 
profession and trade. We take it for granted that the 
man who will do only $20 worth of work a week because 
his salary is but $20 will never get more than $20 a 
week, for the simple reason that he has never shown 
his employer that he is worth more. We figure it that 
an employe who means to succeed has to do from 10 to 
20 per cent more wof^ than he gets actual pay for. 
This he has to do until he reaches a certain point, and 
having reached that point he will find that by as much 
as his income has increased, by so much has the demand 
for amount and intensity of his labor diminished. To 
put this theory into figures, we will say that a boy 
receiving $8 a week should do $4 worth of work ; the 
boy receiving $5 a week should do $7 worth of work ; 
when he gets to be a man and receives $20 a week, he 
should do $30 worth of work ; a man Teceiving $30 
should do $40 worth of work, and so on until, say, the 
salary reaches $75, and then the laborer can give him- 
self somewhat of a rest, that is to say, about $50 worth 
of work will satisfy his employer. Labor brings its 
market value, and is seldom overpaid, oftener under- 
paid. It is the experience— the " Know How " — that 
brings the money. — Philadelphia Ledger. 

» ■ • » » 

Thb center of bulb culture in Holland, says Garten- 
flora, is still at Haarlem, as it has been during two 
centuries and a half. Hyacinths are especially in favor 
just now, and ground suitable for their cultivation has 
sold for as much as $13,500 an acre, as against about 
$1,000 given for land of other kinds. The expense of 
cultivation is placed at about $300 an acre for hya- 
cinths and $160 for tulips ; and it is noted that artificial 
manures are never used. Narcissus is also grown in 
vast quantities near Haarlem, chiefiy for exportation 
to England. Formerly the export trade in cut flowers 
was enormous, one Haarlem firm having exported in a 
single season 10,000 cases ; but an agreement was last 
year entered into by a majority of the Dutch florists 
to abandon the sale of cut flowers as competing with 
the interests of purchasers of bulbs. Attempts have 
been made to extract the perfume of hyacinths, but 
only with moderate success, especially from the com- 
msNial point of view. 
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standard Water Pipes. 

At the meeting of the American Water Works As- 
sociation, recently held at Louisville, Mr. S. B. Russell 
read a short paper on standard water pipes. At present 
the consumer orders pipes of the desired diameter and 
thickness. The manufacturer chooses the pattern 
nearest to this diameter, and calculates a core to give 
the required weight, but rarely gets the exact internal 
diameter. This results in considerable annoyance and 
some loss to the consumer. In America there are 14 
sizes of 6 inch pipe, between 27 lb. and 33 lb. weight 
per foot ; and still they scarcely keep within limits of 
2J^ to 5 per cent variation in the weight. Wrought 
iron and lead pipes do not vary so much. Mr. Russell 
thought the Association were eminently fitted to im- 
prove the present condition of affairs, and any plan ap- 
proved by them would, he said, probably come into 
general use. The standard series should fix the num- 
ber of classes, five or six weights for each size. The 
weights per foot must also be fixed ; and the uniformity 
of pattern (one of which might suffice for each size) 
would then greatly simplify the joint question. In St. 
Louis there are four classes of 80 inch, and two classes 
of other size of pipe, and only one pattern for each dia- 
meter. 

♦»«»■♦ 

Tbe Antiquity of Bronze. 

According to an analysis made by Professor Berthe- 
lot, the scepter of Pepi I., an Egyptian king of the 
Sixth Dynasty, consists of almost pure copper. The 
scepter in question belongs to the British Museum, 
and, as a special favor to Minister Waddington, the 
Museum authorities consented to give a portion of the 
precious object to be submitted to Professor Berthelot 
for analysis. Some filings from the inside — the scepter 
is hollow — weighing less than J^ grain, or exactly 
. 0"0248 gramme, were detached for examination. The 
Professor has found them to consist of a reddish tcetal, 
slightly oxidized, and a quantitative analysis, correct 
within one-tenth of a milligramme, has proved the 
substance to be pure copper, without any admixture 
of tin, and doubtful traces of lead. His conclusions 
are that, since archaeologists agree in placing Pepi's 
reign at about 4,000 years before the Christian era, the 
introduction of bronze, both in the Old World and in 
America, occurred very nearly at the same period, and 
at an epoch not much farther back than fifty or sixty 
centuries from the present time. 



NEW HICB0-S1TBFACE GA1TGE. 
The annexed illustrations represent a new tool for 
obtaining'flne measurements on the planer or surface 
plate. In general appearance it is not unlike the ordi- 
nary gauge used for that purpose. It, however, pos- 
sesses many advantages 
over all others in being 
provided with gradu- 
ated . staff and micro- 
meter screw, reading to 
thousandths of an inch. 
In the hands of skilled 





UNIVEBSAL HAin> LATHE. 

The accompanying cut shows a new hand lathe which 
has just been placed on the market by the Brown & 
Sharpe Manufacturing Company, of Providence, R. I. 

As shown in the cut, it rests upon a table ; but it is 
frequently used as a bench lathe, and is furnished with- 
out the table. To prevent the bed from being sprung 
or twisted when the lathe is set, there is a pin in the top 
of one of the legs, which allows it to swivel sufficiently 
to compensate for any slight unevenness of the 
fioor or bench. The other leg is firmly secured 
to the bed. 

The top of the bed is fiat, and is scraped to 
surface plate. It affords a bearing over its en- 
tire width for the foot stock and slide or other 
rests. The bearing surfaces of these are also 
scraped. 

The foot stock is fastened to the bed by a 
clamp screw, and can be easily shifted or taken 
from the bed. Its spindle moves in a steel 
bushing, and is operated by a hand lever which 
has its fulcrum on an adjustable stud back of 
the spindle. This spindle may be clamped in 
any position, and has a movable stop, which 
serves to limit the forward motion when brought 
against the adjustable stop screw. 

The spindle and boxes of the head stock are 
steel, hardened and fitted by grinding. The 
hole through the spindle is one-half inch in 
diameter the greater part of its length, and 
tapers at the front to three-fourths of an inch 
in diameter. The spindle bearings are tho- 
roughly protected from grit and dust and are 
lubricated from beneath. 

The tool holder guides on the head and foot 
stock may be set in or out, and enable the lathe 
to be used for turning small shafts, studs, 
screws, etc., either straight or taper. 

The overhead works consist of two counter- 
shafts. The first has tight and loose pulleys, 
6 inches in diameter, 214 inches face, also a 
three-step cone pulley. The second has a por- 
responding cone pulley and a driving pulley. 
The hangers have adjustable and self-oiling 
boxes. 

The lathe swings 9 inches over bed and re- 
ceives 14 inches between centers. The weight 
of the lathe complete, ready for shipment, is about 500 
pounds. -The usual accessories are furnished. 

The Brown & Sharpe Manufacturing Company has 
just issued a very fully illustrated pamphlet on the 
construction and use of the hand lathe, which they 
will be pleased to forward on application. 
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workmen this tool is capable of the finest adjustment. 
The staff is milled out to receive a steel rod, passing 
through its entire length, and is graduated for a dis- 
tance of five inches. The slide, carrying the pointer, 
is connected to the central rod by means of a clamping 
screw, that allows it to be moved instantly and held 
firmly in any position. 

The rod is threaded at the top for a distance of one 
inch to correspond with the internal thread of the cap. 
The latter revolves on the staff, and each revolution 
moves the slide or pointer carrier twenty-five one- 
thousandths of an inch up or down. 

The pointer is held between clamping collars, and re- 
volves with them to any position around their axis, and 
it may be moved from end to end through the collars. 
A milled thumb nut secures the pointer in any position 
in which it may be placed. 

The measurement is obtained by first setting the 
pointer roughly, as in all ordinary surface gauges, the 
fine adjustment being effected by turning the cap. A 
movable collar on the slide is then brought up to the 
proper graduation for beginning, and a similar collar 



UNIVEBSAL HAND LATHE. 

on the staff is made to coincide with the cap, toO. 
This first measurement maybe taken from the sur- 
face the tool rests on, or from any test block or scale, 
and carried anywhere from that to the extreme height 
of pointer at its greatest elevation, which is about 12 
inch«a With tb« on« furnishsd. Longer poiutsrs may 



be substituted, thus making the capacity of the gauge 
practically without limit. 

This tool is the invention of Mr. Edgar Smith. It is 
made by Chandler &Parquhar, 177 Washington Street, 
Boston, Mass., who may be addressed for further in- 
formation. 

< < ■ I » — - 

Telephone Vibrations Jnade Visible. 

At a recent meeting of the Physical Society, Berlin, 
Dr. Frohlich made a further communication in connec- 
tion with his older, resultless experiments on the ob- 
jective demonstration of the vibrations of a telephone 
disk, in order to describe his new method by which 
positive results had been obtained. In his earlier ex- 
periments he employed manometric fiames, and en- 
deavored to photograph their movements with the help 
of a rotating mirror ; now, however, he attaches a 
small mirror to the iron plate of the telephone, and 
from this the light of an electric lamp is reflected on to 
a polygonal rotating mirror, from which it falls upon a 
screen. The vibrations of the plate were thus made 
visible on the screen, and since each side of the poly- 
gonal mirror cast its own image, when the mirror was 
rotated the curves were seen moving over the screen. 
The more rapidly the mirror was rotated the slower did 
the curves move over the screen, and when the rotation 
was as rapid as the vibration of the plate, the curves 
became stationary and could thus-be exactly observed 
and drawn. These luminous curves could also be 
photographed. The speaker had employed this 
method in a series of researches on certain electrical 
phenomena which might influence the efficiency of the 
telephone.- Thus the action of alternating currents, of 
self-induction, of the rise and fall of the current on 
making and breaking, of the introduction of electro- 
magnets, and of other conditions, were studied by 
means of the altered mode of vibration of the tele- 
phone plate. The speaker had further obtained a 
graphic record of the vibrations of the telephone plate 
when vowels and consonants are sung and spoken into 
it. Many other problems may, by the above method, 
be brought nearer to their solution. 




The International Congress of ]Hedlcaf Juris- 
prudence. 

The above congress commenced their session for the 
year 1889 on June 4, at Steinway Hall, in this city. It 
closed on June 7. The officers elected included Dr. 
Clark Bell as president, with Prof. John J. Reese, of 
Pennsylvania, ex-Judge Noah Davis, of New York, and 
a number of eminent physicians and others as vice- 
presidents and secretaries. A paper by Prof. R. Ogden 
Doremus on the "Marsh Test for Arsenic" brought 
out an interesting discussion. A man was charged 
with poisoning his wife, but immediately after her 
death the undertaker had as a preservative injected 
the body with an arsenical solution. It was agreed 
that in such a case no distinction could be drawn be- 
tween the fatal arsenic and that of the embalming 
solution. Other subjects discussed during the 
meeting touched upon the degree of responsi- 
bility for crime. " Alcoholism, Inebriety, and 
Suicide," and the subject of "Insanity and Re- 
sponsibility," including the topic of the inno- 
cent insane, and the necessity for their treat- 
ment in separate institutions or divisions from 
the criminal insane, were the subjects of papers 
and discussions. Toward the close of the ses- 
sion the subject of electricity as the mode of 
inflicting the death penalty was spoken of. 
The city institutions for the insane were in- 
spected, and after some social features, includ- 
ing a dinner, the session adjourned. 

* < ■ > » 

Painting Floors. 
A French writer observes that painting floors 
with any color containing white lead is injuri- 
ous, as it renders the wood soft and less capa- 
ble of wear. Other paints without white lead, 
such as ocher, raw umber, or sienna, are not 
injurious, and can be used with advantage. 
Varnish made of drying lead salts is also said 
to be destructive, and it is recommended that 
the borate of manganese should be used to dis- 
pose the varnish to dry. A recipe for a good 
fioor varnish is given as follows : Take two 
pounds of pure white borate of manganese, 
finely powdered, and add it little by little to a 
saucepan containing ten pounds of linseed oil, 
which is to be well stirred and raised to a tem- 
perature of 360° Fahr. Heat 100 pounds of lin- 
seed oil in a boiler till ebullition takes place, 
then add to it the first liquid, increase the heat 
and allow it to boil for twenty minutes. Then 
remove from the fire and filter the solution 
through cotton cloth. The varnish is then 
ready for use, two coats of which may be used, 
with a final coat of shellac, if a fine polish is required. 

The New Explosive. 

A correspondent calls our attention to an error of 
spelling. Grisoutite is correct. . The spelling grisontite 
wa8 a typographical error. 
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BECENTLT PATENTED INVENTIONS. 
Engineering. 

Boiler Feeder. —Albert F. Jones, 

Salem, Mass. This invention covers a novel combina- 
tion and arrangement of parts in a simple form of 
boiler feeder, designed to be effective and automatic in 
operation, while at all times keeping the water level in 
the boiler at the desired height. 

GrAS Washer. — Joseph De Brouwer, 

Bruges. Belgium. This invention relates to apparatus 
for purifying gas used for heating and illuminating 
purposes, providing a single machine, essentially after 
the pattern of a turbine, whereby the gas may be 
exhausted from the retorts^ cleared of all its im- 
purities, condensed and properly carbureted and pre- 
pared for consumption, the invention covering various 
novel features of construction and arrangement of 
parts. 

Smoke Consumer.— James C. Batler, 

Quincy, III. This invention covers a construction 
whereby steam taken by a pipe from the dome of the 
boiler is carried immediately below the grate, and super- 
heated and introduced into the furnace just in advance 
of the bridge wall, causing a combustion designed to 
be so perfect thai there can be no acoumulation of soot, 
and the gases will all be consumed. 



Railway Appliances. 

Rail Fastener. — Charles Netter, 

New York City. Bolts project upward through the tie 
at each side of the rail flange, each bolt having a trans- 
verse slot for the reception of a key which bears on the 
rail flange at one end, the other end of the key being 
secured to the tie by a locking bolt or an ordinary 
screw bolt. 

Car Starter. — Gustav Schmidt, 

Rheine, Prussia, Germany. This is a form of pinch 
bar, with a lever handle and a plate extension of the 
base to place under the rim of the car wheel, there 
being mounted in an opening in the base a grooved 
roller having flanges with ratchet teeth, the roller being 
adapted to fit over the crown of the rail, while a pawl 
prevents the roller from revolving backward when the 
load is heavy or the rails wet. 

Cable Gtrip. — Charles S. Chapman, 
Kansas City, Mo. The grip heads are connected to a 
fixed frame, a movable frame being arranged for con- 
nection with the toggles of the grip, and a link pivoted 
in the movable frame, while a crank is pivoted in the 
fixed frame and pivotaUy connected to the lower end of 
the link, a lever being mounted upon the pivots of the 
crank, the parts being readily adjustable as they become 
worn. 

Station Indicator.-- Victor L. Cun- 

nyngham. No. 3 East Swan St., Buffalo N. Y. A casing 
is provided containing cards bearing the names of sta- 
tions, the cards Deing arranged to be moved forward by 
an endless belt, with an escapement for allowing them 
to be dropped out of sight, and devices for operating the 
belt and escapement, so that a series of indicators may 
be placed on the different cars of a train and operated 
simnltaneously by the conductor or engineer. 



meclianical* 

Saw Swaging Machine.— Thomas B. 

Hite, Seattle, Washington Ter. The construction of 
this machine is such that the entire device may be 
fastened to a wall or bracket, while the saw to be 
operated on is suspended in proper position by a rope 
or other means, the invention covering various novel 
parts and combinations in a machine designed to be 
simple and durable in construction and very effective 
in operation. 

Cleaner for Cotton G-in Saws.— 

John C. Godwin, Lloyd, Texas. This cleaner is placed 
directly below the saws, secured on a shaft mounted to 
rotatein the usual manner, and consists principally of 
a drum provided with radially arranged pairs of arms, 
forming forks, and adapted to press against the faces of 
the saws, to clean them while running, the arms being 
made of spring material, such as horn, whalebone, etc.. 
about four pairs of arms being usually employed for 
one saw. 

Water Wheel. — Lee Middleton, 

Clarksville. Mo. This water wheel is supported upon a 
vertical shaft between the top and bottom beams of a 
sliding frame moving in uprights in the mill race, the 
wheel being of novel construction, and being designed 
to be raised out of water when the operator desires to 
stop the rotary motion of the shaft. 



iVlscellaiieons. 

GrAS Burner and Heater.— I)aniel 

S. Robilliard and Charles G. Davies, of Quebec, Canada. 
This is a burner designed for heating and cooking pur- 
poses, wherein an effective admission and expansion of 
gas and air is designed to be attained to give the best 
results from the least quantity of gas, the burner being 
held in suspension by a yoke within the stove opening 
or other desired place. 

Window. — Grustav J. Dolliner, Ham- 
burg, Germany. Each of the casements, by this inven- 
tion, is made with two separate points of rotation, the 
double hinges of the casements being so made that they 
descend when opened inward, the windows being 
adapted to be opened both inward and outward, while 
a tight connection will always be made between the 
window frame and the closed window casements. 

Frame for Fanning Out Paper.— 

James C. Oliver, Bergen Point, N. J. This invention 
covers a device to obviate the necessity of skilled labor 
in pushing out the edges of sheets, envelope blanks, or 
cards, designed to overlap suflBciently to leave a series 
of botder spaces, and consists of a baseboard with longi- 
tudinal side strips and notched strips adjustable thereon, 
with other novel features. 

Razor Strop. — George H. Coursen, 
Baltimore, Md. This strop consista of a rotatablu 



wheel, made of wood sections glued or cemented to- 
gether, each end of the wheel being somewhat in the 
shape of a truncated cone, the wheel having a circum- 
ferential jacket, one end of the jacketed wheel being 
covered with emery or other sharpening composition, 
while the other end is left plain. 

Trunk Fixture. — James B. Porter, 

Yarmouth, Nova Scotia, Canada. This is a lid or cover 
stay consisting of a spring plate with keeper, a seg- 
mental bar being secured to the lid and sliding between 
the keeper and the spring plate, whereby the lid, when 
carried upward to an open position, will be automati- 
cally locked to place. 

Washing Textile Fabrics.— James 

S. Farmer, Salford, Lancaster County, England. This 
invention covers an apparatus consisting of rotating 
spider wheels, near the peripheries of the arms of 
which are mounted slotted or perforated hollow cylin- 
ders on the ends of links pivoted loosely to the disks or 
arms, for the better washing, cleansing, and treating of 
textile fabric?. 

Refinishing Rubber Blankets. — 

Ferdinand H. Kogge, West Hohoken, N. J. This in- 
vention covers a method designed especially for use 
with rubber blankets of lithographic presses, by ap- 
plying to the worn surface a composition consisting of 
varnish, gutta percha, white lead in oil, in specified 
proportions, allowing the material so applied to dry, 
and finally smoothing and polishing the surface. 

Brake for Dumb Waiters. —Hugh 

Donohoe, New York City. A brake wheel is secured 
on the shaft supporting the carriage pulley, and a 
second wheel held in line with the brake wheel, there 
being a pin with a wedge held between the two pulleys, 
a brake shoe engaging the brake wheel and supporting 
the pin, while a lever operates on the brake shoe, and 
weighted ropes are connected with the lever to counter- 
balance and operate it, affording a simple device for 
rapidly braking the main pulley. 

Syringe. — Martin Overlach, Frank- 

fort-on-the-Main, Germany. This is a glass syringe so 
constructed that it may be readily taken apart for 
cleaning, while the joints at the ends of the cylin- 
ders will be tight, the invention permitting the use of 
glass tubes having absolutely fiat walls and no threads, 
while all the parts are exposed to view. 

Veterinary Instrument.— Ben jamin 

Champlin, Cortland, 111. This invention consists of a 
lance having a rounded head, with shoulders projecting 
beyond the sides of the lance, the instrument being for 
use mainly to effect a permanent remedy for hard milk- 
ing in cows. 

Horse Detacher. — John J. Peter, 

Campbellsville, Ky. This invention covers a novel 
construction and combination of parts whereby, at the 
will of the driver, the traces secured at their rear ends 
to the vehicle may be detached at their forward ends 
from the hames, and the backing strap may also, as the 
horse moves forward, be detached from the breeching. 

Egg Tray for Incubators.— John 

W. Hile, Valley Falls, Kansas. The drawer has in- 
clined surfaces on which the eggs are supported, in 
connection with a division board having egg-shaped 
openings into which the eggs are fitted and held in an 
inclined position, the division board sliding in the 
drawer to turn the eggs, whereby a larger percentage of 
eggs will hatch out chicks, in a stronger and healthier 
condition. 

Wick Raising Attachment.— Patrick 

J. Glynn, Highland, N. Y. This invention relates to 
lamps having a wick-raising gear mechanism, and pro- 
vides an improved device so arranged that the burner 
may be readily taken off and put on, and the wick- 
raising gear mechanism properly adjusted, so that it 
may always be effectively operated. 

Combination Lock.— Irvin A. Shaw, 

Kinsley, Kan. The sliding bolt has a longitudinal 
slot communicating with a circular opening, in connec- 
tion with a shaft having a flat part received by the slot 
of a circular tumbler, whereby when the fiat part and 
tumbler slot are perpendicular to the bolt slot the bolt 
will be locked, and when turned flatwise the bolt may 
be retracted, the tumbler sliding with the bolt, the 
operator being guided by the sound of a spring engag- 
ing a turning ratchet wheel. 

Checkrein Hook. — George W. 

Moliere, Ocean View, Cal. This invention consists of a 
checkrein hook with two parallel shanks, secured to 
the harness saddle by a screw passing through both 
shanks, there being no projection on the under side of 
the shank, so that when the saddle padding becomes 
compacted.or worn, the back of the horse is not chafed. 

Rein Holder.— WilUam F. Turman, 

Weatherford, Texas. This is a device which may be 
attached to a vehicle by bolts or straps, as most con- 
venient, in which to place the reins when a horse is left 
standing, or it may be utilized to hold an animaPs head 
back when unruly, the reins being drawn back when 
possible, while the animal cannot draw them forward. 

GrRAB Link for Trace Chains. — 

Joseph E. Giroux, Alpena, Mich. This is a fastening 
for securing the chain in the gripping portion of the 
link so that there will be no danger of the chain slipping 
within the grab link, and when once adjusted it may be 
held securely, while in unhitching it is only necessary 
to detach the chain from the trace tug and let the chain 
hang on the whifHeiree. 

Water Heater.— Simon Spiro, Bir- 
mingham, Ala. . This invention covers a novel form of 
fire pot to be placed in a vessel or receptacle containing 
the water to be heated, so that the heat given out will 
doits work most eflS^ciently, while the fire pot will be 
held against displacement, and is convenient to carry 
by bails or handles. 

Gate. — Wilham C. Hooker, Abinprdon, 
111. This invention covers an improvement on a 
former patented invention of the same inventor, pro- 
viding a gate of simple and durable construction, which 
is locked automatically, and can be easily opened and 
* clcoed from flltber ilde of the roadway.. 



Trousers Stretcher. — David F. 

McNair, Wilkesbarre, Fa. This device consists es- 
sentially of two frames pivoted together, with clamp 
bars sliding therein, and wedge bars hinged to the 
frames, and a lock bolt, for retaining rigidly the top 
and bottom of a pair of trousers, and also adapted to 
be conveniently manipulated to stretch them and re- 
move the bagging from the knees. 

Percolator. — Thomas Boyce, New- 
York City. The vessel for containing the menstruum 
and drug has a chamber in its bottom under the 
strainers, a suction tube leading down into the chamber 
and having a closure at its upper end, a discharge cock 
leading from the chamber, and a tube depending from 
the cock and having an upward bend at its lower end, 
the device being also adapted for use as a filter. 

Self-Closing Hatchway.— Frank J. 

Gridley, New York City. This invention relates to im- 
proved safety devices for elevator shafts, etc., whereby, 
should a fire happen in the building, the devices retain- 
ing the shaft doors will be released by the heat and 
the doors be permitted to automatically close, cutting 
off the draught up the shaft. 

Photographic Plates. — Walter S. 

Cullen, Kearney, N. J. This invention consists in an 
adjustable rack for washing and drying photographic 
negatives and positive plates, wheieby the plates are 
securely held, and the rack is readily adjustable to dif- 
ferent sized plates, while it may be folded for transpor- 
tation and used by photographers in moving from place 
to place. 

Map Exhibitor.— Wiih'am A. Taylor, 

Washington, D. C. This exhibitor is made in cabinet 
form to constitute a neat article of furniture, the sides 
of the casing having guides, outside of which weights 
are arranged, connected by cords with the maps, the 
edges of which are bound with sheet brass, to keep 
them from wear, the whole allowing of the ready ex- 
hibition of any one of a series of maps. 
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1. Elegant plate in colors, showing elevation in per- 

spective and fioor plans of a field stone resi- 
dence, costing about nine thousand five hundred 
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2. Plate in colors of a cottage costing three thousand 
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3. Engraving of the new Federal building to be 
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ford Park, New York. Perspective and floor 
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Special facilities for manufacturing light machinery, 
hardware, and novelties. Stamping, presswork, punches, 
dies, and special tools. Correspondence invited. Bocka- 
way Manuf. Co., Bockaway, N. J. 

Small model dynamo castings, $^.75, $3.75, and $4.75. 
Circular. H. Wellman Mfg. Co., box 49, Catlettsburg. Ky. 

Bubber Belting^ aU sizes^ 77?^ per cent from regular 
list. All kinds of Bubber Goods at low prices. John W. 
Buckley, 156 South Street. New York. 

Capitalists wanted to form stock company to intro- 
duce patent air ship. See Sci. Am., June 8, 1889. Ad- 
dress H. A. J. Bteckert, 134 Bivington St., New York. 

For Sale— Patent floor cleaner. Simple, durable, and 
adapted to all floors. H. V. Shaw. Lawrenceburgh, Ind. 

For the best Hoisting Engine for all kinds of work, 
address J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

Engineers wanted to send their addresses and receive 
free a 25cent book, ** Hints and Suggestions for Steam 
Users." Lord & Co., 11 S. 9th St., Philadelphia, Pa. 

Steel name stamps (1-16, 3-33, or J^ in. letters), 15c, 
per letter. F. A. Sackmann, 16 Huron St., Cleveland, O. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mtg. Co., Chicago, 111. 
Ball Engine. 

Automatic cutoff. Ball Engine Co., Erie, Pa. 

Presses &, Dies. Ferracute Mach. Co,, Bridgeton, N. J. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma* 
chinery. and containing reports of tests, on applicaticm. 

Screw machines, milling machines, and drill presses. 
E. B. Garvin & Co., Laight and Canal Streets, New Yorft. 

Pedestal tenoner. All kinds woodworking machinery. 
C. B. Bogers & Co., Norwich, Conn. 

Perforated brass for well points, lamps, etc. The 
Bobert Aitchison Perforated Metal Co., Chicago, 111. 

Billings' Patent Breech-loading Single Barrel Shot- 
gun. Billings & Spencer Co., Hartford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. B. Dudgeon, 24 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co.. 112 Liberty St.. New York. 

" How to Keep Boilers Clean." Send your address 
for f ree96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 

The best Coffee roasters, coolers, stoners, separators, 
polishers, scourers, glossing apparatus, milling and 
peaberry machines: also rice and macaroni machinery, 
are built by The Hungerford Co., Broad and Front Sts., 
N. Y. 

Lathes for cutting irregular forms. Handle and spoke 
lathea. 1. E. Merritt Co., Lockport. N. Y. 

Band saws, with tipping table. All kinds woodwork- 
ing machinery. RoUstone Machine Co.. Fitchburg, Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompanv all letters, 

or no attention will be paid thereto. This is for our 

information, and not for publication. 
Refereiicas to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered m reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all, either by letter 

or in this department, each must take his turn. 
Special Written luformallou on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Sclenttllc American Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
niliierals sent for examination should be distinctly 

marked or labeled. 



(944) N. G. B. asks : Is the No. 16 mag- 
net wire used on the armature and field magnet double- 
covered and parafiined or the single-covered costing 
about '^ cents per pound ? Does it make any difference 
if the layers of the field magnet do not lie close against 
each other, and the ends of the separate pieces abut? A, 
Single cotton-covered wire without paraffine is the kind 
used in the construction of the small motor. Double- 
covered would be preferable if there were room for it on 
the armature. The double-covered and paraffined you 
refer to is probably office wire, which will not answer. 
Irregular winding will make no serious difference in the 
power of the field magnet. The strips of which the field 
magnet is composed should lie as near together as pos- 
sible, the ends being arranged to abut. 

(945) C. W. S. asks : In increasing the 
size or linear dimensions one-half of the simple electric 
motor described in Supplement 641, with what size 
magnet wire should I wind the armature and magnet 
coils to get the most power with bichromate battery? 
Would it answer to use a copper rim of proper 
dimensions for a commutator instead of screws? A. 
Wind the field magnet and the armature with wire of 
the size given in the article referred to, and place as 
many coils as possible on the armature. A copper rim 
divided into segments will answer. 

(946) H. V. B. asks in reference to the 
phonograph described in Supplement, No. 133: 1. 
Can the wax cylinder used at the present time be sub- 
stituted for the tinfoil? A. It could if the recording 
point was of proper shape; as described it would pro- 
bably answer, but a blunt point should be used fortbo 
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reproduction o f the message. 2. Can yon give me any 
information as to the component parts of the wax used 
on these cyhnders* A. No; it is not disclosed. 3. If 
not, kindly give directions tw making a composition 
which will answer the same purpose. A. Try beeswax 
or paraffine wax mixed with spermaceti. 4. At what 
speed should the shaft which carries the cylinder re- 
volve? A. About two revolutions per second. 5. Can 
the foil be replaced on the cylinder after being taken 
off when it has received the impressions of *he needle? 
A. No. 6. How long should a cylinder last with care- 
ful handling? A. A wax cylinder can reproduce its 
message several hundredtimes. 

(947) S. C. P. writes : 1. How long will 
the Eagle brand of condensed milk keep when the can 
is opened and but little taken out at a time? A. No 
period can be assigned; all depends on the atmospheric 
conditions, etc. Keep in the can upon the ice in a 
closed refrigerator. 2. Is there any danger of its 
being " chemicalized " when so opened? A. No; it will 
only turn sour and decompose. 3. Would it be better 
to empty the contents into a porcelain receptacle? A. 
No; do not attempt to transfer it. 4. How can I renew 
antique oak furniture that has been scratched by foreign 
substances and blistered by beat? A. Eub down to a 
surface with fine sand paper, smooth with ground 
pumice stone and water, varnish, and rub down with 
pumice stone and water. Bepeat the varnishing and 
rubbing down process two or three times, finally varnish 
and polish with rotten stone and oil, and rub with olive 
oil and water on palm of hand. Use cloth scraps for 
the pumice and a piece of chamois for the rotten stone. 
5. May coal oil be used on such furniture and a piano 
as a polish without injury to the articles? A. Use 
olive oil and water on the palm of the hand. Do not 
use coal oil. 

(948) O. F. S. asks : How does a 

diamond compare with an electric light carbon as a 
conductor of electricity? A. The diamond is a very 
poor conductor of electricity, far inferior to the other 
forms of carbon. 2, What is the punishment for mark- 
ing an article "patent" when the article has not been 
patented. A. The penalty by section 4901 of the pat- 
ent laws is fixed at not less than one hundred dollars, 
with costs, half the penalty to go to the person who 
shall sue for the same, and the other to the use of the 
United States. It is to be recovered by suit in a United 
States district court. 

(949) T. & Co. ask : Can you inform us 

if it would be practical to take pieces of tortoise shell 
and weld them together, by soaking the pieces of shell 
in hot water, then pressing them together? A. Provide a 
pair of tongs or pincers or tongs, file the point off to a 
feather edge, wet the surfaces and apply the pincers hot, 
following them with water. The tongs or pincers must 
not be too hot. Try them on paper, as you would curl- 
ing irons for hair. The joint must be absolutely free 
from grease. This receipt is given by good authority. 

(950) D. E. S. asks : 1. What is beeswax 

mixed with to make the was to take a mould to electro- 
plate? What parts of each? A. Melt 9 pounds bees- 
wax and mix it with 1 pound Venice turpentine, and 
after mixtare stfr in 5 ounces of the best and finest 
plBflftbaffO and mix thoroughly. 2. Will a battery made 
from zinc, copper, blue vitriol, and rain water answer 
for a battery to electro-plate with? If not, what would 
be a good one? A. Yes; two or three such cells would 
answer. The Smee battery is excellent. For batteries 
we tefer you to our Supplement, Nos. 157, 158, 159. 3. 
Will the book on Electrotyping, by J. W. Urquhart, 
C.E., in your catalogue, be of any help to a beginner? 
Does it give the formula and treatment in plain terms 
of the process of electrotyping? A. The work is an 
excellent one. and is clear and simple in its treatment 
of the subject. Consult also our Supplement, No. 310, 
for electroplating processes. 

(951) H. W. B. asks : 1. Can you give 

me a formula for liquid to keep fruits, preservi ng their 
natural color, also for insects and fish, prefierving their 
natural color? A. For natural objects in general use, 
alcohol. For Insects no liquid, is needed, as they can 
be kept in the open air. 2. Best method of killing in- 
sects? A. Mix cyanide of potassium with plaster of 
Paris and water to consistency of cream and allow it 
to set in the bottom of a bottle, filling about one inch in 
depth. Keep corked. Put the insect when caaght into 
the bottle, and it will soon die. 3. Manual for mount- 
ing objects for microscope and collecting of diatoms. 
A. Werefer you to "Practical Microscopy," by Davis, 
$3, also darkens ** Objects for the Microscope," $1.25. 
4. What is your professional opinion on palmistry? Is 
there anything in it? A. There is absolutely, nothing 
in it. 

(952) C. M. W. asks: 1. Can the blow- 
pipe furnace described in Scientific American, May 
4, be made to burn gasoline instead of gas, as we have 
no gas here, and if so, how should.it be used? A. The 
air blast should be blown through a tin or iron box con- 
taining gasoline. It will probably pick up enough in 
going over its surface to give a good fiame. It can be 
made to work better by hanging cloths from top to 
bottom within the box. 2. How can I melt coin silver? 
A. In a crucible in a blacksmith's forge, using dried 
carbonate of soda, borax or common salt aa a flux. 3. 
One steam horse power is equal to how many man 
power? A. Eight man power is eqaal to one horse 
power. 



(953) (9-. T. Q. asks : Is there any diflfer- 

ence between one mile square and one square mile? A. 
One mile square denotes a rectangular area measuring 
one mile on each side. One square mile denotes the 
area of such a piece irrespective of its shape. Thus a 
piece of land one-half mile wide and two miles long 
would be one square mile in area, but would not be one 
mile square. The first expression denotes shape and 
size, the second size alone. 

(954) G. T. writes : Do you know of any 

preparation that may be used for writing upon glass so 
that the writing will be etched upon the surface? I can- 
not coat the articles With varnish or wax and apply 
fluoric acid in the^Bu^ manner, and writing with the 
ttdd alone^gives a blurred revolt; A. Equal pafteof by- 



drofluoiicacid, fluoride of ammonhim, and dry precipi- 
tated sulphate of baryta are rubbed together in a por- 
celain mortar. They are then transferred to a lead, 
platinum, or gutta percha d>»h, and fuming hydro- 
fluoric acid is added while the mixture is rapidly 
stirred with a gutta percha rod until it is of creamy con- 
sistency and the impression made by the rod quickly 
disappears. The sulphate of baryta is best made by 
precipitating chloride of barium solution with sulphuric 
acid, filtering, washing, and drying the precipitate at 
S48'' Fah. Much depends on the quality of the sul- 
phate of baryta. On no account let the hydrofluoric 
acid touch the skin, as it has the most serious effects. 
The compound is sold as *' diamond ink," and should 
be purchasable in this city. 

(955) T. W. asks : Will it take less hy- 
drogen to run a gas engine than common gas? Will it 
take less hydrogen to run a steam engine than common 
gas. In both cases, in what proportion? A. It will take 
four or flve times as much hydrogen measured by 
volume to produce the same quantity of mechanical 
energy as is produced by common gas, whether by the 
steam or gas engine. 

(956) C. C. S. asks for a formula for 

making an ink eraser. A. Ink is erased by oxalic acid 
compounds, such as solution of the acid, pure or mixed 
with citric acid in equal parts. A stick of binoxalate of 
potash is sometimes used, which is rubbed over the spot 
previously moistened. Javelle water or other bleaching 
agents may be used. As a mechanical eraser India 
rubber with which ground pumice stone has been 
mixed before vulcanization can be used. 

(957) W. C. H.— The sample sent is a 

clay rock containing pyrites, of no value as far as dis- 
cernible. 

(958) J. P. T. writes : 1. I have recently 

had a lightning conductor put on my house, composed 
of 49 strands of copper wire, and I am told it is ndt ne- 
cessary to insulate where it is fastened to building. Is 
this BO ? A. Insulation is unecessary. 2. Can yon 
recommend a good treatise on sugar manufacturing 
plant, by means of diffusion, and also the roller sys- 
tem? A. We recommend LockTs "Sugar, or Hand 
Book for Planters and Reflners," price $10. This work 
treats the subject thorouglily and is an excellent work. 

(959) Reader asks for a good hard ne- 
gative varnish. 

A. Shellac IJ^oz. 

Mastic M '* 

Oil of turpentine .. J^ " 

Sandarac 1J4 " 

Venice turpentine J^ "■ 

Camphor... r 10 grs. 

Alcohol 20 fl. oz. 

The varnish is applied by pouring on from the bottle, 
at one end of the plate, and then oscillating the plate 
from side to side and tilting it at the end until the 
whole surface is covered. 

(960) H. W. R. asks how concentrated 

lye or potash is made, such as 1 find put up in tin boxes 
on the market. We bum in our furnace hickory dust, 
and the ashes are strong. This, for want of a market, we 
throw away. I would like to know if I could convert 
so small a quantity (100 horse power boiler) into potash 
at a profit and if the method be complicated or ex- 
pensive. I know in the old times they made lye by 
putting the ashes in a hopper arranged over a barrel, 
pouring water on the ashes, which drained the lye into 
the barrel. A. A solution of lye is made substantially 
as you describe. By boiling down to dryness, crude 
carbonate of potash is obtained, called potash. This 
should find a market with soap makers, dealers in or 
manufacturers of chemicals, etc. The concentrated lye 
sold we believe to be caustic soda. 

(961) W. R. writes : I have made a stick 

of carbon as directed in Scientific Ahbbican, vol. Ix., 
No. 20. It proves satisfactory, and I have used it in 
place of the platina of a Grove battery, but it does not 
seem to supply the same current as the platina. being 
only a small piece, about 4 inches long, 1 inch wide, and 
ji inch thick. The platina is 3 incheslloug by 1 inch wide, 
I would therefore be very much pleased if you would 
tell me throus;h Notes and Queries how thick I should 
make the carbon to supply the same current as the 
platina in the battery mentioned. I should prefer it to 
be round carbon. A. You should have recarbonized 
your rod several times. There is scarcely room in a 
Grove porous cell^f or a large carbon. Better use a regu- 
lar Bunsen cell, if you wish to use the carbon electrode. 
The carbon should not be less than 1 inch in diameter. 

(962) A. V. B. asks (1) whether there 

are any known means of making the atmosphere visi- 
ble. A. No. 2. It' there is any way of producing an 
absolutely constant direct electric current, by mechani- 
cal means. A. All such currents in practice have pul- 
sations or variations. At the sacrifice of efficiency for 
weight, a constant current can be obtained . 

(963) C. K. asks whether a magnet will 
attract iron or steel in a vacuum. A. A vacuum has ab- 
solutely no effect upon magnetic attraction. 

(964) J. A. W. asks what preparations 

are nsed to make combustible matternon-combustible. 
A. Tungstate of soda, borax, and other salts are largely 
used for this pnrpose. Various formulas are given in 
the books. The Techno-Chemical Receipt Book con- 
tains several. 



just enough carbonate of soda to the solution tu coloir 
it. A very small quantity will suffice. 

(967) H, Gr. asks whether there are any 

surface indications by which it is possible to ascertain 
the exustence of gas, oil, or salt below the surface of 
land, or if not, whether the fact can be ascertained in 
any other way than actually sinking or boring a test 
well. A. Boring or sinking a well is the only certain 
way. The geological identification of strata may lead 
to a probability ot the presence of one or the other, 
but there is no certainty in the matter. 



TO nrVEKTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the secnrinK of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SciENTinc American, 861 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For nrbicb Letters Patent ot tbe 
United States ivere Granted 

June 4 1889, 

AND EACH BEARING THAT DATE. 

ISee note at end of list about copies of ttiese patents.]] 



(965) J. S. W. asks for a qaick drying 

mucilage tliat will not mould, or sour in a warm room 
or weather. A. Dissolve Z pounds gnm arabic in S^ 
quarts of water, add enough oil of cloves to perfume it 
slightly. This will be about ten or twenty drops. 

(966) J. E. P. writes : In Cristiani's Per- 
fumery it specifies liquid carmine for coloring extract 
of rose (page 240) and extract of raspberry (pa(^ Ul). 
Ctfa yon eiveme a formula for liquid carmine which is 
to be nsed in coloring the above extracts! A. Soak 
powdered cochineal in dcohoi and water< S parts cochi- 
neal, 40 to 50'patti'alcoiliol, iUid SOO part* water. Add 



Addressing machine, J. W. H. Beislnger 401,732 

Aerated water, manufacturing and bottling, O. 

Avedyk 404,463 

Air, apparatus for purifying atmospheric, W. 

Hlbbert 404,621 

Alarm. See Burglar alarm. 

Animal catching device, T. Wickham 404,583 

Armature core for dynamos, J. F. Eester 404,713 

Axle boxes, dust guard for car, L. Ooullioud 404.701 

Axle, carriage, F. Lebel 404,635 

Baking and roasting pan, C.Preston 404 ,558 

Bar. See Grate bar. 

Barns, composite truss for, J. W. Evans 404,612 

Battery. See Galvanic battery. 
Bed bottom and means for tightening and sup- 
porting the same, J. E. Moore 404,722 

Beds, appliance for sick, G. S. Brown 404.681 

Bevel, G. H.Waggoner 404,451 

Bicycle, J. F. Breux 404,771 

Bicycle, 8. D. Reynolds 404,562 

Binder, temporary, W. F. Wakeman 404,513 

Blackboards, crayon rack for, A. J. Douglass 404,389 

Blastfurnaces, dust catcher for, F. H. Treat 404,807 

Board. See Centerboard. Washboard. 

Boiler cleaning apparatus, J. T. Obenchain 404.4-25 

Boilerfeed,J. H. Rae 404,730 

Boiler feed regulator, W. O. Qunckel 404,400 

Boiler feeder, A. F. Jones 404,i 

Boiler furnace, E. Barrett 404,378 

Bolt heading machines, slot making attachment 

for,S.Uren 404,580 

Bolting reel, J. Warrington 404.810 

Boots and shoes, lasting. D. F. Willis 404,455 

Bottle case, folding, E. L.Walker 404,809 

Bottle stopper, G. Behf uss etal 404,797 

Bottle stopper, J. J. Sands 404,799 

Box. See Fire alarm signal box. StutBng box. 

Box fastener, L. Petterson 404,728 

Bracket. See Lamp bracket. 
Brake. See Car brake. 

Brush,C. J. Bailey 404,688 

Buckle, B. O. & R. L. Henry 404,406 

Buckle, bale tie, E. L. Clark 404.383 

Buggy top spring, C. V. Pugh 404,434 

Burglar alarm. Roads & GrifBth 404.734 

Burner. See Gas burner. Hydrocarbon burner. 
Lamp burner. Oil burner. 

Bustle, H. E. Rheubottom.. 404,793 

Cable grip, O.S. Chapman 404,601 

Calcining furnace^ D. Lewis et a< 404,720 

Camera. See Photographic camera. 

Camera stand, W. H. Fuller 404.396 

Car body, J. T. Goodfellow 404,585 

Car brake, Abbott & Killln 404,373 

Car brakes, device for operating, R. A. Kiskadden 404,418 

Car coupling, J. E. Bull '.. 404.468 

Car coupling. King & Reed 404,717 

Car coupling, S. S. McKeand... 404,725 

Car coupling, V. Nusly 404,652 

Car coupling, I. Stout 404,743 

Car coupling, A. Swenson 404,575 

Car door, C. L. Ward 404,7.'i5 

Car dumping apparatus, A. F. Thayer 401,447 

Car for mines, tool, J. Treweek 404,610 

Car heating apparatus. C. A. Marrder 404,492 

Car roof , G. A. Roberts 404.736 

Car starter, G. Schmidt 404,663 

Cars, apparatus for shifting, R. Ramsay 404,656 

Cars, coupler for air brake mechanism on railway, 

A. J. Wisner 404,760 

Cars, mechanism for extinguishing the lights In 

railway, I. N. Tillson 404,749 

Cars, motive mechanism for railway, H. F. & G. 

F.Shaw , 404,441 

Card clothing thereto, device for holding cylin- 
ders while attaching, I.E. Comins 404,685. 

Card grinding roller, J. S. Dronsfleld 404,608 

Card or ticket case, A. Allen , 404.515 

Card, playing, R. F. Foster 1 404,782 

Carding engines, machine for securing clothing 

to,E. Ashworth....,'. 404,687 

Carding or oth6r machines, cylinder for, G. O. 

Wickers......... 404,812 

Carriage, M.HauKhey... 404,405 

Carriage top, J. T. Noonen 404,650 

Carrier. See Hay carrier. Straw carrier. 

Oart,T. Hardy 404,402 

Cart, road, M. Barnes 404,672 

Cartridgebelt, A. J.Bllx.: 404.sn 

Cartridge crimping tool, F. VTiobelhans 404,811 

Case. See Bottle case. Card or ticket case. 

Casting core for, G. H. Bennett 404,673 

Casting steel Ingots, E. L. Clark 404.382 

Centerboard, steering, J. H.Hnnt„.. ... 404,626 

Cham f asttner, H. B. EelTer 404,^1 



Chain link machines, feed mechanism for, J. D. 

Storle 404.742 

Chains, grab link for trace, J. E. GIroux 404,615 

Chair. See Convertible chair. Folding chair. 
Portable chair. 

Checkrein hook. G. W. Molf ere 404.S43 

Chisel, carpenter's, T. H. Palmer 404,554 

Churn. W.M. Shira 404.669 

Churn. H. Sommerfeld 404.448 

Cigar holder, H. Machtanz 404,644 

Cleaner. See Slate cleaner. 

Cleansing and polishing compound. J. H. Despain 404,387 

Closet. See Water closet. 

Cloth into strips, machine for cutting, J. G. 

McCarter 404,645 

Cloth marking implement, N. Harris 404.482 

Cloth sponging machine, W. Hebdon 404,620 

Clothes wringer, Parker & Voges W4,6K 

Clutch and brake, friction, T. W. Capen 404,776 

Coffee cleaning machine. C. J. Pickett 404,430 

Coffee pot. F. A. Hovey 404,707 

Coffer dam, H. P. Kirkham 404,718 

Coffin, B. C. Manning ; 404,639 

Collar fastener, J. HImmelstein 404,409 

Collars, mould for making glass pads for horse, 

D. Barker 404,766 

Combination lock, L A. Shaw 404.668 

Combing machines, dabbing brush apparatus for. 

J.L. Ballantyne 404.376 

Convertible chair, A. Botkin 404,7(57 

Coupler, steam tight, T. M. Jenks 404,710 

Coupling. See Car coupling. Hose coupling. Pipe . 
coupling. 

Cultivator, J. W.Johnson 404,711 

Cultivator. C. H. Ruddell 404.437 

Curtain ring, J. Lines 404,637, 404,638 

Curtains, refinishing, C. Imandt 404.643 

Cutlery, R. Dalne 404,385 

CuMer. See Fireman's electric wire cutter. Straw 
cutter. 

Cutting apparatus, Lindestrom & Jernberg 404,548 

Door check, A. Hursh 404.627 

Door fastener and alarm, combined, S. Goulden.. 404,617 
Door lock and hinge, combined, BInsfeldt & 

•Chateau 404.690 

Door look, sliding, S. W. Hunton 404.41S 

Double pointed pip, J. H. Birch 404,675 

Drawer, furniture, J. H. Knaus 404,7tiO 

Drawer pull, B. P. Nobbs 404,495 

Dray, J. L. Davis 401.688 

Drift and drill catch. J. T.Kenworthy 404.546 

Drill. See Ratchet drill. 

Driving and belt shifting mechanism, E. R. Hyde 404,709 

Duplicating apparatus, O. H. Davis 404,778 

Dynamos, brush spring for, J. F. Kester 404,715 

Dynamos, detachable brush holder for, J. F. Kes- 
ter 404,712 

Electric cable, terminal, R. H. Widdicombe 404,813 

Electric currents, distribution by alternating, O. 

B. Shallenberger 404.566 

Electric currents, system of generators for alter- 
nating. O. B. Shallenberger 404,567 

Electric machine, dynamo, W. Hocbhausen 4(^,484 

Electric machine or motor regulator. J. 1^'. Kester 404,714 
Electric machine regulator, dynamo. £. P. Clark.. 404,602 
Electric meter for alternate currents, M. M. M. 

Slattery 404,801 

Electric motor, C, S. Bradley 404,465 

Electric motor. H. B, Slater.... 404,6(11 

Electric motor, alternating current, C. S. Bradley 404,46^ 

Electric motor and regulator, A. Gartner 404,6il.'i 

Electric motor regulator. A . Gartner 401 ,783 

Electrle motors, safety attachment for. W. S. 

Paca 404.851 

Elevator. See Hydraulic elevator. 

Elevator, A. B. Wall 404,808 

Elevator and conveyer, C.J. Seymour 404,660 

Engine. See Hydraulic engine. Rotary steam 
engine. Steam engine. 

Exercising machine, J. J. Sleeper 404,802 

Exhaust mechanism. J. D. Smith 404,739 

Feed water heater. J. H. Yail ..> . 404.613 

Feed water heater and regulator, N. Clute 404,6&3 

Felt boot, J. Vail 404,512 

Fence post,J. Kelly 404,788 

Fibrous materials, disintegrating, R. P. Pictet.... 49«,43l 

File, document or letter. B. W. Woodruff 40 1.4:i8 

Filing receptacle, A. L. Brown 401.7;2 

Filtering apparatus, J. W. Hyatt 404,708 

Fire alarm signal box. non-interfering, J. J. Rud- 

dick 404.4,38 

Firearm, breech-loading. C. G. Bonebill 404,») 

Firearm, breech-loading. Dicer & Barker 404,779 

Firearm sight, J. W. Carver 404,598, 404.699 

Fire escape, G. W. Worden 404.514 

Fireman's electric wh% cutter. VlToodhouse & 

Forster ■■■■ 404.687 

Fish hook guard, C W. Teed 404,747 

Flood gate, H. A.' Wright 401,761 

Fly trap, J. E. Packard 404,727 

Fly trap, A. S. Schuyler 404.665 

Folding chair for steamers, etc.. C. F. Batt 404.589 

Fork guard. R. B. B. Clayton 404.777 

Freight elevating and transporting apparatus, W. 

H.Russell 404.658 

Fruit stoning machine. Briggs & Leach 404.517 

Fuel saving device, A. C. Greenlee 404.702 

Furnace. See Boiler furnace. Calcining fur- 
nace. Warm air furnace. 

Furnace grate, self -feeding, L. Hopcraf t. 404.706 

Galvanic battery. W. Frishmutch 404.698 

Gas. apparatus for manufacturing. W. Clark 404,520 

Gas, apparatus for the manufacture of, J. F. 

Toraya 404,750 

Gas. apparatus for the manufacture of fuel and 

illuminating. Harrison & Egner 404,404 

Gas burner, device tor automatically operating 

the stop cock of a, C. M. Rider 404,733 

Gas generator, compound hydrocarbon, R. Fer- 
guson 404.5W 

Gas washer. J. De Brouwer 404,608 

Gate. See Flood gate. Railway gate. 

Gate, W. C. Hooker 404,625 

Gate, J. Walker 404,754 

Generator. See Gas generator. Steam gene- 
rator. 

Governor, steam valve. F. B. Pettengill 404.796 

Grain binder, O. O. Storle 404.60S 

Grain binding machine. K. Harper 404.479 

Grain cleaning machine. J. F. Wilson.- 404.496 

Grain, heating and steaming. W. H. Smith 404.671 

Grain press. W. Preston 404v656 

Grate attachment. J. J. Mitchell 404,423 

Grate bar, G. M Knight 4o4,TI9 

Grate for ranges, stoves, or furnaces. 3. J. Bui- 

zlni , ,.„. 404.695 

Grinding machine. R. Conrader 4M£I6 

Grinding chachine. C.H. Hendersoa....... ..i...... 404.787 

Grinding mill runner. J. C. Dell.. 404.607 

Grindstone and mechanism for thesame. H. A. 

Axteil ...............,;. ..>W,e70 

Guard. See Fish hook guard. Fork guard. Rail- 
way guard. 
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Tronsera atretcber, D. F. McNair MfilS 

Truck, car, O. E. Blaine ilUjS!^ 

Tubs, etc., cover for butter, H. C. Carter iSttSSfl 

Umbrella exhibitor, HarrluKtoii & Carter 4M,<80 

Umbrella or parasol, F. S. Evans 404,(i9S 

Unison device, O. F. Oehmen 404,496 

Under vest, C. F. North 4CW,551 

Valve, Bgnerft Harrison 404.S92 

Valve for air brakes, release, G. A. Borden 404,7fi8 

Valve gear, M. I. Welch 40«,4S;I 

Valve gear for compound engines, J. C. H. Stut... 404,500 
Valve, pressure regulating or reducing. E. Andre. 404,586 

Valve, safety, J. M. Colven 404,684 

Valve, time, P. Q. Hubert 404,542 

Vault light mould, D. Barker 404,766 

Vehicle, H. Arenberg 404,461 

Vehicle, folding, J.' McBoyle.. 404,494 

Vehicle spring, S.H. Raymond 404,560 

Vehicle, two-wheeled, W. Page 404,496 

Velocipede, A. Easthope 404,m 

Velocipede, H. A. King 404.490 

Vessel holder, J. P. Eustis 404, 

Veterinary mouth speculum, C. E. Palmer 404, 

Voltmeter, L. Daft 404.470 

Wagon body raiser, W. S. Bourne 404,464 

Warmalrfurnace,B. F.Reynolds 404.561 

Wash basin, P. G. Hubert 404.541 

Wash board, I. N. Poe 404,729 

Washer. See Gas washer. 

Washing machine, R.Joel 404,545 

Washing machine. Z. Randel 404.731 

Water closet, A. Blmendorf 401,393 

Water conveyer, F. D. Dowd 404,780 

Watsr current motor, f. G. Johnson 404,488 

Water heater, E. N. Gates 404,784 

Water heater, S. Splro 404,572 

Water meters, sealing device for, G. S. Follans- 

bee 404,395 

Water purifying apparatus, O. S. Howes 404,486 

Water reservoir, H. Daue 404,j86 

Water wheel, I,. Middleton 404,642 

Weather strip, A. M. Stodard 404,446 

Wheel. See Metallic wheel. Water wheel. 

Wheel, M. C. Root 404,667 

Wheelbarrow, W. E. Kllborn 404,789 

Whip socket, B. Alien 404,668 

Wick trimmer. J. L. Sanf ord 404,736 

Windmill, A. J. Corcoran 404,604 

Window, H. Maeurer : 404,792 

Window screen, J. S. White 404,454 

Wire matting. I.Kinney 404,417 

Wire stretcher, B. Quthridge 404,5,S6 

Wire weaving apparatus, H. Steddom, Jr 404,444 

Wood, convertible machine for grooving and 

sawing, B. F.Barnes 404,377 

Woodworking tool, Josiin & Lawrence.... 404,489 

Wrench. See Pipe wrench. 

Wrench, B. S. Boynton 404,769 

Wringer. See Clothes wringer. 
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Hair curling device, C. A. G. Ptanne 404,S01 

Hair curling Implement, B. L. Toquet 404,664 

Hammer,A.L. DeVol 404,388 

Hammock and canopy support, combined, J. Gif- 

ford 404,614 

Harrow, pulverizing, C. La Dow , 404.791 

Hat forming machine, G. Yule 404,459 

Hat holder and packing frame, W. M. Levy 404,636 

Hat wire machine, B. McCusker 404,647 

Hatchway, self-closing, F. J. Oridley 404,618 

Hatchway, self-closing, E. J. Herman 404,703 

Hay cap. W. R. Thatcher 404,677 

Hay carrier. J. Farrell 404,525 

Heater. See Feed water heater. Water heater. 

Heating-device, steam, H. A. Kroeschell 404,419 

Hince, spring, J . R. Payson, Jr 404,656 

Holder. . See Cigar holder. Hat holder. Necktie 
holder. Rein holder. Sash holder. Ticket 
and stamp holder. Vessel holder. 
Hook. See Checkrein hook. 

Hose coupling. Pearce'^Merrlll 404.429 

Hotel room register, C. H. Greenleaf 404,.398 

HuUer. See Seed huller. 

Hydraulic cylinder for controlling steam cylin- 
ders, C. F. Bimes., 404,528 

Hydraulic elevator, self-regulating, W. E. Nicker- 

son 404,726 

Hydraulic engine, C. B. Foster 404,528 

Hydrocarbon burner, A. L. Shore 404,442 

Hyjdrdcarbon burner, W, Snee 404,804 

Incubator, W. KnopfT 404,634 

lndlcatx)r. See Station indicator. 

Induction coil, J. F.Kelly 404,630 

InBOl;mould,B, L. Clark 404,381 

Inkstands, etc., self-closing cover for, I. W. Hey- 

singer 404,539 

Iron direct from its ores, reducing. C. J. Barnes.... 404,473 
Iron or steel, determining the 'temper of, C. A. Cas- 

persson 404,600 

Jack. See Lifting jack. 

Joint: See Rail joint. Railway rail joint. 

Key seats, machine for cutting, T. W. Broomell. . . 404,679 

Ladders, adjustable attachment and extension for 

Are, J. W. Tully 404,511 

Tiamp and toilet case, combined, F. Maehr 404,421 

Lamp bracket, piano, W. A. Smith 404.,'i70 

Lamp burner, Argand, P. J . Foulon 404,474 

Lampshade, H. Hohenstein 401,540 

Lamps, .filament for incandescent electric, T. D. 

Bottom 404,463 

Lantern, portable electric, W. Frlshmuth 404,698 

Lantern, tubular, R. Hermance 404,538 

Latch, gate, P. Dyer 404,391 

Lens, aplanetlc, H. L. H. Schroder 404,506 

LIfIng jack, Shaffer & Bairstow 404,800 

Light. See Submarine search light. 

Liquors, apparatus .fur purifying and aging, 8, G. 

Cabell 404,682 

Lock. .See Combination lock. Door lock. Nut 
lock. 

Lock, A.S.Bolce 404.616 

Locomotive cab seat, G. W. Stone, Jr 401,662 

Loom picker, B. S. Grlnnell 404,478 

Ijoom shuttle binder, S. J. Noiseux 404,649 

Loom shuttle box mechanism, J. Mathieson 404,640 

liOom stop mechanism, B. Herzlg. 404,407 

Mandrel, expansible, P. H. Griffin 404,477 

Map exhibitor. W. A. Taylor 404,805 

Mash machine, R. Qarich 404,532 

Measuring vessel, T. S. Cockcroft 404,603 

Medicine, cough sirup. Maxwell & Meddaugh 404,432 

Metal, apparatus for mixing molten pig, W. R. 

Jones. '. 401,416 

Metal, mixing molten pig, W . R. Jones ,. . . . 404.414 

Metallic wheel. F. H. Ensign ...404,611 

Meter. See Electric meter.. Rotary meter. 
Mould. See Ingot mould. Vault light mould. 
Motor. See Electric motor. Spring motor. Water 

current motor. 
Motor for operating swinging devices, C. J. B, 

Gaa.me 404,613 

Mower, H.Llndestrom..,. 404,649 

Mower attachment, lawn, F. A. Deland 404,690, 404.691 

Napkin holder table attachment, J. M. Hinds 404,410 I 

Necktie fastener, J. Reidl ....404,436 

Necktie holder. O. A. Huewe 404,411 

Nut lock, G. P. Fuller.. 401,530 

Oculists and opticians, trial frame for, A. L. 

Smith 404,803 

OH burner, 6. S. Paine 404,428 

Oil from oil wells, device for ejecting, W. Geiser.. 404,397 

Oiling wheels, device for, F. W. Harris 404,481 

Ornamental vessel or article, T. B. Gibson 404,785 

Oven, baker's. J. H. Meier 404,fi41 

Overflow trap, water seal, E. J. Whitlock 404,759 

Packing for metallic boxes, H. R. Gllllngham 404,700 

Packing for piston rodsl J. P. Murray 404,493 

Pan. See Baking and roasting pan. 

Paper, dampening apparatus for rolls of, W. 

Bcott .• 404,505 

Paper, machine for making perforations in, S. 

Wheeler 404,582 

Paper, making perforations in, S, Wheeler 404,581 

Paper package, toilet, O. H. Hicks...... 404.622 

Papeterie. A. Buhler 404,594 

Paring squashes, machine for, F. L. Webster 404,462 

Pens or pencils, spring holder or clasp for, F. J. 

W.Fischer 404,697 

Percolator, T. Boyce 404,691 

Petroleum or similar substances, apparatus for 

burning, Guignard & Schweizer 404,399 

Photographer's retouching machine, Girvln & 

Loff 404,534 

Photographic camera shutter, R. E. M. Bain 404,375 

Photographic plates, rack for washing and drying, 

W.S.Cullen 404,606 

Piano action. S. Hansing 404,704 

Pin. See Double pointed pin. 

Pipe coupling, C. F. Hurrel 404,413 

Pipe coupling, steam, F. Hanson 404,786 

Pipe wrench, B. S. Boynton 404,770 

Pipe wrench, C. L. Dunham 404,7bl 

Pipe wrench, J. T. Hawkins 404.619 

Planing and surfacing machines, feed roller for, 

L. P. Hoyt 404,486 

Planing machine, wood, F.J. Plummer 404,433 

Plow, ditching, R.H.Nogar 404.424 

Plow, sulky, J A. Garber 404,476 

Plow, swivel. Gale & Tremblay 404.531 

Plow, wheel, G. Kimball 404,716 

Pocket books or -other articles, frame for, L. Mes- 

ser 404,7il 

Pocket or note book, E. Weissbrod 404.758 

Polishing compound, O. W. Hastings 404,483 

Portable chair, L. Engebretsen 404,610 

Post. See Fence post. 

Postal cards, machine for packaging, W. H. Bunce 

etdt ; 404,773 

Pot. See Coffee pot, 

Potand protector for seedlings, etc., combined, 

W.Ij. Wright 404,686 

Pttt^ See Grain pieea. 

Ereanawralaior, fluid, W. Bon jlOUta,40ljM 



Protector. See Tree protector. 
Pulp, etc., from fibrous plants, machine for scrap- 
ing the, R. G. Ward 404,766 

Pump, stock, G.W. Schroeder. 404.737 

Pumping rig, well, C. C. Stover 404,744 

Punching machine, hydraulic, C. C. Kllnik et ol . . . 404.633 
Quicksand, apparatus for raising, H. Stoltze, Sr... 404.741 
Radiator. loops, machine for assembling, H. H. 

Taylor , 404.746 

Rail joint, D. R. Atkinson 404.764 

Railway, electric, W.Cannell 404,469 

Railway, electric, L. Daft 404,687 

Railway gate, A. J. McDonald 404,724 

Railway grip, cable, J. H. Pendleton et of 404.499 

Railway grip, cable, C. Tiers et o! 404,676 

Railway guard, automatic, J. V. Reams 404,435 

Railway rail fastener, C. Netter 404,650 

Railway rail joint, E. P. Jervey 404,487 

Rallway signal, A. J. Wlsner 404,457 

Railway signals and points, working and inter- 
locking. Hill ftO'Donneil 404,408 

Railway track, J. Halsh 404,401 

Railways, drip pan for elevated, B. A. Trapp 404,751 

Railways, endless belt for grips for cable, J. H. 

Pendleton et ol 404,500 

Railways, guide pulley for cable, Pendleton & 

Moss 404.498 

Railways, means for operating trains upon cable, 

Pendleton & Bryson, Jr 404,497 

Railways, track moistening apparatus for electric, 

B. D. Priest 404.669 

Range, G. H. Phillips 404,602 

Ratchet drill, H. Brinkmann 404,592 

Razor, F. Ascheuer 404,763 

Reciprocating machinery, mechanism for cushion- 
ing traversing beds of, H. P. Feister 404,394 

Reel. See Bolting reel. 
Register. See Hotel room register. 
Regulator. See Boiler feed regulator. Electric 
machine regulator. Electric machine or motor 
regulator. Electilc motor regulator. Pressure 
regulator. 

Rein holder, W.F. Turman 404,579 

Ring. See Curtain ring. 

Ring dies, making, 1'. Bcaubert 404,662 

Rods, machine for manufacturing cylindrical, H. 

H. Post 401,654 

Roller. See Card grinding roller. 

Roller for leveling snow and roads, I. B. Babcock. 404,671 

Rotary meter, P. Ball 404.374 

Rotary steam engine, H. L. Phelps 404,657 

Rubber boot, B. F. Bickford 404,674 

Rubber boot or shoe, J. L. Joyce , 404,416 

Ruler, Brown & Payette 404,693 

Saddle, harness, Aschenbach & Theobald 404,669 

Sash fastener, R. J. Buchanan 404,467 

Sash holder, Hammarlund & Larson 404,6^7 

Sash lift, W. A.Williamson , 404.666 

Saw, hand power, J. M. Vaughn 404.753 

Saw swaging machine. T. B. Hite 404,623 

Saws, apparatus for straightening, D. Simonds 404,738 

Saws, cleaner for cotton gin, J. C. Godwin 404,616 

Scraper, road, G. N. Miller 404,793 1 

Scraper, road, O. B. Moats 404,794 

Scraping machine, road, M. G. Bunnell 404.774 

Screen. See Window screen. 
Seat. See Locomotive cab seat. 

Seed huller, cotton. Fee & Zerbe 404,696 

Separator. See Slime separator. 

Sewing machine cover, N. R. Van Horn 404,762 

Sewing machine, shoe, J.Treharn 404,448 

Sewing machines, cutting mechanism for button- 
hole, Ostrom & Boynton 404,427 

Sewing machines, shuttle an'd race mechanism 

for, F. D. Parker..... 404,565 

Shackle, James & Goodenough 404,544 

Sheet metal package, F.G.Caldwell 404,696 

Shirt, B. Galland 404,475 

Signal. See' Railway signal. 

Skate roller, C. J. Klntner 404,547 

Slate cleaner, J. M. McFarland 404,796 

Sled. L. P. Pickett 404.432 

Slime separator, P. H. Dunagan 404,621 

Smoke consumer, J. C. Butler 404,775 

Smoker's set, W. S. Whiting 404.666 

Spinning spindle support, J. Dutry 404,609 

Spring. See Buggy top spring. Vehicle spring. 

Spring motor, R. Faries 404.626 

Stamp canceler, B. Summers 404,674 

Stamping or other machines, safety apparatus 

for, T.J. Holmes... 404,624 

Stand. See Camera stand. 

Station indicator, V. L. Cunningham 404,384 

Steam engine, A. H. F. Straub ^ 404.57S 

Steam generator, J. A. Eno 404,524 

Steam generator, W. Snee ....404,740 

Steel direct from ore, producing, W. F. M. 

Mccarty 404.723 

Steering apparatus, A. C. Dunn 404,472 

Stereotylng, matrix for, Schreiner & Schott 404,564 

Stilt, H. Temple 404.896 

Stools or chairs, spring back for, W. P. James 404,628 

Stopper. See Bottle stopper. 
Stove and utensils, portable cooking, A. S. Tom- 
kins 404,578 

Stove or range attachment, C. B. Teflt 404.743 

Stovepipe anchor and flue cleaner, L. H. Oldfleld. 404,553 
Stoves, automatic extinguisher for car, Levoy & 

Dagwell 404,420 

Stoves, safety oil can attachment for vapor, H. 

Ruppel 404,439 

Straw carrier, G. Akerson 404,460 

Straw cutter. W. C. Bayless 404,379 

Street surfaces, guide bar for lining up the curves 

of,J.M.Mack 404,491 

Stufling box, L. C. S. Frick 404,639 

Submarine search light, A. L. Dutton 4(H,390 

Switch points, mechanism for operating, J. M. 

Swem ; 404,446 

Switch stands, lock house for, W. J. McCarthy.... 404.646 

Swivel, H. E. Kelley 404,032 

Swivel, Sears * Kelley 404,659 

Syringe, vaginal, Zerse & Yount 404,762 

Table,J.M. Davis 404,689 

Tannic extract, purifying, L. Saarbach 404,440 

Teeth, fllling, B. C. Taylor 404,745 

Teeth, mould for the manufacture of artiflcial, 

W.R.Hall 404,703 

Telegraph apparatus, B. B. Shaf er 404,507 

Telegraph, duplex are, S, A.Chase .404,619 

Telegraph, flre alarm, S. A. Chase 404.518 

Telephone support, 0. W. Brown 404,680 

Telephone transmitter, E. S. Drake 404.471 

Terret with separable shank, E. Bj. Hardy 404,40.3 

Ticket and stamp holder, A. Williamson 404,584 

Ticket selling machine, automatic, J. W. Vaughn. 404,450 

Tire, wheel, R.'W. Donmoyer 404,692 

Tongs, rooflng, Blum & Llsteman 404,678 

Tools to handles, device for securing, Thompson 

* Tormey 404,663 

Trap.. See' Fly trap. Overflow trap. 

Tree protector; H.Ii.W«btier„... ... 404.7Sr 

TriQiner. Bee WliOt trimmer. 



''^bvevii&ejnenisi. 



BESIGNS. 

Bottle, W. Baker, Jr 

Box, H. F. Whitman.-.. , 

Canister, R. Staudinger 

Cigar box, W.P.Wilcox 

Dressing case, T. J. Collins 

Fireplace lining, B. L. Calely 

Inhaler tube, J. F. Chesebro 

Latch case. R. W. B. Christesen 

Lattice or mesh work, F. A. Winslow 

Oil cloth, C.T. & V,J5. Meyer 19,132 to 

Rooflng plate, metallic, L. L. Sagendorph 

Seggar, r. A. Bell 

Textile fabric, L. Haslam 

Tey cap exploder, O. A. Wheeler 

Toy money safe, H. Schedler 



10,125 
19,143 
19.141 
19,144 
19,130 
19,127 
19,128 
19,129 
19,146 
19,138 
19,139 
19,126 
19,131 
19,142 
19,140 



Inside Faffe, each insertion - - - 75 cents a lines 
Bacic Pave, eacb insertion - - . $1.00 a line. 

The above are charges per agate line— about eight 
words i.>er line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication ofBce as early as Thursday morn- 
ing to appear in next issue. 

USEADAMANTWALL PLASTER 

It is Hard* Denfie» and 

AdhesiTCs Does not cTieck 
or crack. It is impervious 
to wind, water, and disease 
eerms. It dries in a few 
nours. It can be applied in 
' any kind of weather. It is 
I'—— in Kenei'a'l use. Licenses 
Kranted for the mixing, 
usinK, and selling. Address 

ADAMANT MF&, CO. 

71 E. Genesee Street) 
SyrncUBe* N. V. 






ICE-HODSE AND COLD ROOM.— BY R. 

G. Hatfleld. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SOB- 
PLXMENT, 59. Price 10 cents. To be had at this offloe 
end of fill newsdealers. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or M etal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOIt SAVING Mnchlliery, 
latest and most Improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca l<^lls, N. Y. 




TRADE MARKS. 

Beltsor bands, electric, J. E. Hetherington 

Bicycles, tricycles, and kindred vehicles, and their 
parts and attachments, Starley Brothers 

Biscuits, crackers, wafers, and similar articles, J. 
D. Gllmor & Co 

Bitters, C. Plckard 

Butter, I. H. Ballow & Co 

Cements or compositions for rooflng and paving,.J. 
B. Hinchman : 

Cigars, Buckingham, Swope & Co 

Cigars, M. Lopez & Co 16,666 to 

Cigars, F. Suarez & Son 

Cigars, smoking tobacco, and cigarettes. Pine Nee- 
dle Cigar Company 

CofiTee scourers and polishers, Hercules Manufac- 
turing Company 

Cough mixture, F. M. Jaques 

Face wash, J. P. McGill 

Feather pillows, F. B. Little 16,694 to 

Flour, wheat, D. & A. Luckenbach 

Game board, S. T. F. Sterlck 

Ginger, carbonated. White Rock Mineral Springs 
Company 

Gloves, kid. J. Roeckl 

Glue, J. Herold 

Insect powders and like preparations, W. H. Sayre 

Knitting cotton, J. T. Morehead & Co 

Mask fasteners, C. H. Dessait 

Mattresses and springs for the same, spring, B. 
Fitch&Co I 

Mineral waters, ginger ale, lemonade, tonic drinks, 
and similar liquids. Arcadian Mineral Spring 
Company 

Newspaper, H. Gerard 

Newspaper, J. A. Hart 

Optical goods of all kinds, A. J. Lloyd. 

Optical Instruments, C. F. Prentice. : 

Paper for ledgers, L. L. Brown Paper Company 

Perfumed articles, such as soap, sachet powders, 
and the like, Ladd & CoCBn 

Photographs, appliances for taking, C. Splro 

Pills, R. MacFarland 

Remedy for piles, C. B. Ashmcad 

Tea, P. H. Kelly Mercantile Company 

Tobacco for smoking and chewing, plug and cut, 
Thompson, Moore & Co 

Watch movements, American Waltham Watch 
Company 

Whisky, M. 4 K. Gottstein.^ 



16,690 

16,!02 

16,688 
16,674 
16,682 

16.692 
16.684 
16.669 
16,676 

16,673 

16,691 
16,693 
16.672 
16,696 
16,670 
16,675 

16,678 
16,699 
16,689 
16,700 
16,697 
16,685 

16,686 



16,680 
16,687 
16,682 
16.665 
16,698 
16,683 

16.664 
16.701 
16,671 
16,681 
16.663 

16,677 

16,679 
16.661 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New Tork. 

Canadian Patents may now be obtained by the 
inventors for any of the Inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
eeoh. If comphoated the cost will be a little more, ipvr 
tnll Instracttons , address Uann If CSh, SSL BioaAyf»j, 
Neir Toik. bunr tta^ta vStaU ma also beoMabNio, 



rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from H° to 36°. CoiH 
tained in Scientific AmeHtcan Supplement No. 116. 
Price 10 cents. To be had at this office and of all news*" 
dealers. 



SEBASTIAN, MA Y& GO'S 

Improved Senv Csttisg 

Power JdAl AJ^W 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Cataloguesmailed on application. 
166 W. ad St., Cincinnati, O. 




PHOTOGRAPHS. 

The photographing of Machinery, Bridges. Factories, 
and Iron Work of all descriptions. 



Gbo. p. Hall & son, 157 



Write lor samples, 
?ulton Street, New York. 





r- - J 


C&C ELECTRIC MOTORS 

FROM '/g HORSE POWEf^ UP. f-OP 
DRIVING LATHES, VENT/LATI^i, 
FAN l.SEWIN'i MACi-ilNcS.P'j'^PS 
ELEVAJORS.PRINT'NG PRESSES' El 

THESE MOTORS 

ruk by electric current 
fr:im arcor incandescemt 
light circlmtk or storage 

thecxcelectrFcmotorcp 

4-U2-'Hj4- GREENWICH S' NewYork 



PNEUMATIC BYNAMITE TORPEDO 

tiun.— An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip- 
tion and Illustration of a proposed dynamite cruiser. 
with6 figures. Contained in Scientific Ambkican Sctp- 
PLBMBNT, No. 593. Price 10 cents. To be had at this 
ofQce and from all newsdealers. 



JTJS^T OTJ^Tl 



ALUMINUM -STEEL HACK SAWs 

Frame and 1 doz. blades, $2; Blades per doz.. 8-inch, $1^ 
by mail upon receipt of price. Hard but not brittle, 
CRE!^C£NT MFG. CO., CUGVEIjAND, 0» 

New catalogue of Engineers' Specialties. 







F 



RET SAW 
BRACKET 



WOODS 



Send stamp for catalotfue. 
nrUDV T DADTTrTT Manufaelorel' of 

UljOllI 1. OAtllbljll, Cabinet Wood! and Teneers. 
200 LiEWIS STREET, MEW YORK. 



THE MICRO-ORGANISMS OF AIR 

and Water. By Percy F. Frankland.— An account of a 
series of obiervations made to trace tbe seasonal varia- 
tions In the number of micro-oreanisms in the air and 
water. With 3 figures of apparatus. Contained in Scr- 
ENTiSTC AMEiiiCAN SUPPLKMffiNT, NO. 663. Price IP 
cents. To be had at this ofBce and from all newsdealers* 



--=r€-0MPLETE Steam Butm 

::^:ONLY SEVEM DOLLARS 5^ 



FOR PRICEE 



VanDuzen 8c Tift. 



Stored Energy 

APPIimil ATflDfi fo^ Electric LiKbtiog and 
nifbUmULII I una street car PropulsioD. 

ELECTRICAL ACCUMULATltK COmPAKY 

No. 44 Broadway, New York City. 



Edco System. 

Complete Electric Light and Power Plants. Street Cars 
equipped for Electric Propulston. The oldest and mmt 

experienced Electric Motor Co. In the world. 
TH£ ELECTRO DVNAJHIC COAIPANY. 



© 1889 SCIENTIFIC AMERICAN, INC. 



June 22, 1889.] 



^xknixiU %mtntm. 
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A New Book on Assaying. 

The Newest and Bent in tAe Engligh L/anguage. 
It Leads all others!! 



TTJST IR.E.A.ID-S'. 



THE ASSAYER'S MANUAL 

Ad Abridged Treatise od the Docimastic BxamiDatloQ 
of Ores and Furnace and other Artificial Products. By 
Bruno Kerl, Professor of the Royal School of Mines ; 
Member of tbe Royal Technical Commission for the In- 
dustries, and of tbe Imperial Patent Office, Berlin. 
'J'ranslaced from the German by William T. Brannt, 
Bditor of •• The Techno-Chemical Receipt Boot," etc. 
Second American Edition, edited with extensive ad- 
ditions by F. Lynwood Garrison. Member of the Ameri- 
can Institute of Mining Engineers, Iron Institute, 
Terein Deutscher EisenhUttenleute, etc. Illustrated by 
87 engravings. S54 pagesSvo. Cloth, price $3.O0 

I^" By maU^ free of "postage, toany address in thewortd. 

ABSTRACT OF CONTENTS— Gkneral DIVISION.— 
I. Mechanical Manipulations. II. Chemical Operations. 
III. Assay Furnaces. IV. Assay Vessels. V. Balances 
and Weights. VI. Tools and Implements. YII. Assay 
Reagents. Special DrvisiON.— I. Lead. II. Copper, 
in. Silver. IV. Gold. V. Platinum. VI. Nickel. VII. 
Cobalt. VIII. Zinc. IX. Cadmium. X. Tin. XL Bis- 
muth. XII. Mercury. XIII. Antimony. XIV. Arsenic. 
XV. GTranium. XVI. Tungsten. XVII. Chromium. 
XVIU. Manganese. XIX. Sulphur. XX. Fuels. Ap- 
pendix. Index. 

^F* A circular of 8 pages quarto, giving the full Table of 
Contents of this Important Book, as well as a new lAst oj 
Leading Books on Metal Mining, MetaUurgy, Mineralogy, 
Assaifing, Chemical Analysis^ etc., sent free to any one mi 
any part of the world who will send hts address. 

^^r The above or any of our 33ooks sent by mail, free of 
postage, at the publication price, to any address in the, world. 

}^ Our New and Revised Catalogue of Practical and 
Scientific Books, 84 pages, Svo, and our other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one m, any part of the 
wor Id who wiU fv/mim his add/ress. 

HENRY CAREY BAIRD & CO., 

iNDTTSTRiAJ. Publishers, Booksellers & Importers 
810 Walnut 8t„ Philadelphia. Pa., U. S. A. 




Useful, Beautiful, and Cheap. 



To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
Or low cost, should procure a complete set of the Archi- 
tects' AND Builders' Edition of tbe Scientific 
Ahghtcan. 

The information these volumes contain renders the 
workalmostindispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion ajd approximate cost. 

Four bound volumes are now ready uid maybe ob- 
tained, by mall, direct from the publishers or from any 
newsdealer. Price, ti.OQ a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Addiress 
and r«nit to 

MUNN & CO., Publisbers, 

361 Broadway, Kew York, 



|\|EW Y ORK P elting and p acking Qo. 



JohnH. Chbevbb, Treas. 




IB PARK ROW, New York. 



OliDEHT nnd liARGEST Slaniifactnrers In tbe United States of 

vulganized'hubber fabrics 

For mecbanical Purposes. 

RUBBER BELTING, 
Packing, Hose, 

Vulcanite Emerywheels, Rubber MlatSs Matting A Treads 

SALKSBOOMS :— Philadelphia. 308 Chestnut St.; Boston. 53 Summer St.; Chicago, 151 Lake St.: MinneapollB, 28 
South 2d St.; Cincinnati, 161-165 W. Pearl St.: Cleveland, 176 Superior St.; San Francisco, 14 & 16 Main St.; Detroit, 
16-24 Woodward Avenue. European Branch, Pickhuben 5 Hamburg (Frelhafengebiet), Germany. 





TlielIatioiialtialiiaiii:Ia.ii6ry 

Unequaled for Door BpIU, Telephones, 
Gas Infflitinff, lliirirlar Alarms, etc. 

Specially adapted for Medicinal use. Plat- 
inum Carbon Connection. Perforated Body. 
The only real improvement of a Porous Cup. 
No soaking reqvA/red. Works instantly. WiU 
last a lifetvme. Simple, Clean, Durable. Write 
for circulars and prices. 'I'lie National 
Galvanic Battery Co., 347 Main Street, 
Cincinnati, O. 18 Cortlandt Street, New York. 



2 to 40 H. P. 




Eeonoiar, BellabllHy, 
BlnplldtT, Skfety. 



THE MOTOR of 19th Century. 

The Best on maDufactured gas and 
the only one that makes its Own 
Gas. Can be used Any Place, to do 
Arvy Work, and by Any One. 

For circulars, etc., address 

Charter Gas Engine Co. 

p. O. Box 118, Sterling, 111. 

Branch House, 152 Lake 8t.,ChicaK0. 

New York Asency, 
W. J. Dougherty, 470 Canal Street. 



ADVICE TO YOUNG MECHANICAL 

Engineers.— Address by Prof, i'erry, to his students at 
th e Finabury Technical College. A paper of great value 
and interest to all working engineers. With one en- 
graving. Contained in Scientific AMBKICAN Supple- 
ment, No. 661. Price 10 cents. To be had at this office 
and from all newsdealers. 



THE RICHARDS OIL ENGINE 

The Safest, Most Economicnl, and 
niost Convenient Eniriiie. No Boiler, 
DO Steam, do Coal, no Ashes, do Danger, 
DO Extra iDsurance, no EDKloeer, and 
next to DO AttODdaDCe. Started instant- 
ly with a match. Speed and fuel com- 
pletely regulated .by the governor. 
All expense ceases when the engine 
stops. BINUHAMTON HY- 
UKADLilC POWEK CO., 

Sole Manulhcturers, 
BinKhamton, N. Y., U. S. A. 




VOLNEY VT. MASUN & CO., 

FRICTION PDLLEYS CLDTCHES anl ELEVATORS 

PUOVIDENCE. It. I. 








EVEN THE BROVTNIES MAKE PHOTOGRAPHS 

WE MAKE ALL KINDS OF 

PHOTOGRAPHIC OUTFITS FOR AMATEyRS. 

Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

Rochester Optical Co., 

18 AQUEDUCT ST., ROCHESTER, N. Y. 



DO TOUR OWN PLATING 

Either in Gold, Silver, or Nickel, and Electrotyptng. 
Complete sets of each, with practical instruction that 
any person may learn the art easily. Send tor catalogue 
and price list to THOS. HALL, Mftr. Electrician and 
Optician, 19 Bromfleld Street, Boston, Mass. 




ligmpb. 



WF.ISHORT™S'«WAyI 



Address; Tbe Amerhan Writing 

Machine Co., Hartford, Conn.; 

New York OfTice, 237 Broadwaj, 



SUPERFICIAL TENSION.— A PAPER 

byM. Van der Mensbrugghe, eiplalninK the action of 
the surface tension of liquids upon floating bodies, by 
a few simple experiments, and the action of oil upon 
waves. With 5 figures. Contained tn Scientific Ameri- 
can Supplement, No. 66». Price 10 cents. To be 
had at this office and from all newsdealers. 




Clari's Noiseless RnDter Trnck Wleels 

Save floors. Anti-Friction Casters. 
Rubber Furniture Casters, etc. 

Catalogue free. 

Geo. p. Clark,.BoiL, Windsor Locks, Ct, 



proposals for Dredsrinsr In Penobscot ItiTer, 
Maiiie* betvreen Buckuport and Winterport. 

United States Engineer Opficb. Portland, Maine, 
JvA^ 4, 1889.— Sealed proposals in triplicate for Dredging 
in PenobBCOt River, Maine, between Bueksport and 
Winterport, will be received at this ofBce, No. 537 Con- 
gress Street, until 3 P. M. of Tuesday, July 2, 1889. and 
then opened. Attention is invited to Acts of Congress 
approved February 26. 1885, and February 33, 1887, Vol. Ki, 
page 3;J2, and Vol. 24, page 414. Statutes at Large. All 
necessary information furnished by JA RED A. SMITH, 
LdeuL-Col. Corps of Engineers, U. S.Armv. 



^o Vessel Owners, — Engixeeb Office, IT. S. 

■■■ ARMY,Newport,R.I., JiWi^lS. 1889. Vessels equipped' 
for handling stone will soon be required for the Govern- 
ment work at the Harbor of Refuge at Block Island, R. 
1. Owners or parties interested who desire to charter 
such vessels to the United States, or to freight stone by 
the ton, are invited to communicate with this office. 

W. R. LIVERMORB, Ma^r of Engineers. 



nropnsaU for Cement.— U. S. Engineer Office, 

■* 2136 Pennsylvania Avenue, N. W., Washington, D.C. 
Jwne 8, 1889.~Sealed proposals, in triplicate, will be re- 
cived at this office until 12 M. on Tuesday, June 25, 1889, 
for 1,500 barrels, more or less, of hydraulic Portland 
cement. Preference will be givMiAe^cement of domes- 
tic manufacture, conditions orqiiality and ^rice being 
equal. For speciflcatlons and all information, apply to 
PETER C. MAINS, Lieut.-Col. of Engineers. 



ttealed Bids vrill be recet-ved until July 1, 

•^ 1889, for putting in Water Works in Wilmington, 
Ohio. Address ED. HUGHES, Corporation Clerk. 



Barnes' Patent Foot Power Machinery, 

Workers of Wood or Metal, 

vithoutsteam power, by using outQtsof these Haohines, 
can bid lower, and save more money from 
theirjobs, than by any other meansf or doing 
their irork. Also for 

iBdnstrial Schools or Home Training. 

Wtth them boys can acquire practicaljour- 
neymen's trades before they "go for tliem- 
flelvea." Price-List Catalogue Free. 

W. F. &. JOHN BARNESCC, 

IIo..l999...Su1i7 St., BocMorl, lU. 




STEAJJ R EGULATING f ^PECIALTIES 

Made by ub are guaranteed and used by all the car heat- 

in»r companies, railroads, etc. 
niASUN REGULATOR CO., Boston, Ittnss. 



Shepard'8 New $'60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, TwiBt 
Drills, Dogs, Calipers, etc. 

Lathes on trial. loathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. 1.. SHEPARD, 
AGENT, 
134 Erhc -.^d s^treet, 

Cincinnati, Ohio. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Cbemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post o£Bce department 
permits the transmission of books through the maild 
at very small cost. A comprehensive catalogue ot 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be niailed 
to them. Address, 
mUNN & CO., 361 llroadway. New York^ 



Dill I CVC Cheapest, Lightest, and Best. Madeby 

rULLCIwir ' — - ' — 



I Hardwood Split P. Co., Menasha, Wis. 



WORKIfIG MODELS J. LIGHT lYIACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros 



Co., 'Gin 11,0. 



SEAMLESS TDBBS.— DESCRIPTION 

Of the Tnrlous processes of manufactiu-e ; with 44 figures 
Illustrative of tbe apparatus used. Contained in Sciuk- 
TZ7IC AMEitiGAN SuppLEHKXT No. IS38. Prlce lOcents. 
To be had at this office and from all newsdealers. 




OIL WELL SUPPLY CO. Ltd. 

91 & 92 TTATER STREET, 
FIttsbureh, Pa., 

Manufacturers of everytbing needed for 

for either Gas. Oil, Water, or Mineral 

Tests, Boilers, Bnglnes, Pipe, 

Cordage, Drilling Tools, etc, 

Illustrated eatalogue, price 

lists and discount sheets 

on reuuest. 





MARINE SIGNALS. —DESCRIPTION 

of various types of foghorns, sirens, buoys, ligbtships, 
and other fonns of marine signals. With 23 fijrures. 
Contained in Scirntific American Supplbmknt, 
Mo. 066. Price 10 cents. To be had at this office ana 
from all newsdealers. 




ARTESIAN 

WellB, OU imd Oaa Wells, drilled 
by contra^jt to any depth, from 60 
to 3000 feet. We afeo manufacture 
and furnish eveirtiitoe' required 
to drill and complete same. Port- 
able Horae Power and Mounted 
Steam ITrilliag Hacbin es for 100 to 
fiOO ft Send6c«nt8foriUQStiBt«d 
catalogue. Fierce Artealau 
and Oil Well Supply Co., 
80 Beaver Street, New York, 



The Koch Patent File, for preserTlnir newsmperB, Mag- 
aslnei, and pamoblets, has been recnntlr Improved and 
price reduced. Subscribers to the scientific Ahebi- 
CAK and SciKSTiific Amkeican Supplkmknt can be 
■upplled for tbe loir price of 11.90 by mail, or tLSatX^e 
oflfce of thU paper. Heavy bo»rd rides; Inscription 
'•8C1BMT1F1C AMERICAN" In KOti Necessary for 
every one irho wishes to preserve the paper. Addrew 
ItDHM Si CO.-PnuiaherB Sotssrino AMSsiCAit. 




ROCK BREAKERS AND ORE CRUSHERS 

We manufacture and supply at short notice and lowest ratesLStone and Ore Crusirers, con- 
taining the invention described in liCtters Patent issued to Eli W. Blake, June a6, 1858, to- 
gether with New and valuable Improvements, for which Letters Patent were granted 
May 11th and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are con- 
structed under the superintendence of Mr. Marsden, who, for the past twenty years, has been 
connected with tbe manufacture of Blake Crushers in this country and England. 
FABKKIi FOUNDRY and AlACHINE CO^ nianufaccuiera, ANSllNIA, CONN. 
COFKLANO & BACON, Affentn, NEW VORH and FHILAOELFHIA. 



TO BUSINESS MEN. 

Thevalueof the Scientific AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he nas when he 
advertises in the Scientific American. And da not 
let the advertising agent influence you to substitute 
some other paper for the SpiENTlFic America n, when 
selecting a list of publications in wutcn you decide it is 
for your interest to advertise. Tbisis frequently done, 
for the reason taat toe a^ent gets a larger commission 
from the papers having a small circulation ttian is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress 

mUNN Sc CO., Fnblishen, 

361 Broadway, New York. 



w 



ATCHMAICER 

Send to Amerlcnn Watch Tool Co., 

Waltham, Mass., for price list of Wbitcomb 
Lathes and for the new Webs ter-Whltcomb, 



$ 



ELECTRICAL WELDING. -DESCRIP- 

tlon of a metbod of welding by electricity devised by 
Mr. N. Von Benardos, of St. Petersburg. With 38 Illus- 
trations. Contained In Scientific Ameiucan Sdp- 
pr.EMENT. No. 635. Price 10 cents. To be had at this 
office and from ail newsdealers. 



TEELVJlREO^p 



CARY&MOENCO., 



RY L^Pftr; '^PGM, 



MODERN CAVALRY ON THE FIELD 

of Battle.— By Col. R. S. Llddell. An interesting his- 
torical resume of what has been accomplished by the 
cavalry In various notable battles, and discussing the 
value of this branch of the service. Contained in Sci- 
entific AMERICAN Supplement, No. 664. Price 
10 cents. To be had at this office and from all news- 
dealers. 



AfiFNTS ^7' P®)* >^onth and expenses 

JJ^^IpiiJ paid any active man or woman to sell ourp)ods 
■AIITrliby aampla and liv« mX home. Balaiy paid 



Au nromptlT and ezpenaea Iq adTance. Fallpar- 

OK ticolar- --" ' '""" ^ *— 

•" what ^. __^ _ 

waare Co.. Bo»ton, Maaa. 



ticolan and aunple oaa* FREE; We mean jnst 
ftALARY '*'^*^"*^- AddraatjStandard Silver- 



' ;;■- 


— - JOHN GREENWOOD &C0. 

ROCHESTERN.Y. 



BOFORS CAST STEEL GUN — BY 

Capt. O. E. Michaelis. U.S.A.— The production of guns 
^om unforced open hearth steel by the casting process. 
The excellent quality of the guns produced, and thelr 
freedom from blow holes. A plea for east steel ord- 
nance. Contained in Scientific American Sitp- 
PLEMENT, Ko. 66.'{. Price 10 cents. To be had at this 
office and from all newsdealers. 




Chamferinfi;, Howelisg, and Cro^ng. 



BARREL, KEG, 
Hogshead, 

STAVE MACHIKKRT. 

Over 50 varieties mann- 
faotured by 

E. & B. HOLMES, 

BUFFALO, N. T. 



A" 



EW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scientific American Scpplement, sent 
free of charge to any address. 

iTlUNN <fe CO., 361 Brondway, New York. 



THE SUN MOTOR -A DESCRIPTION. 

by John Ericsso n, of the nature and arrangement of 
the refiecting mirrors adoptedby him for Increasing the 
Intensity of ihe solar heat utlliized for propelling the 

§i8ton of the sun motor. W?**? 2 flKures. Contained In 
cientific American ! it p element, No. 663. 
Price 10 cents. To be had at this office and from all 
newsdealers. 
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HE PENNA. DIAMOND DRILL & MFtS. CO. 

IIIRDSIIORO, PA., Builders' of High, Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Bolls Ground and Grooved. 




AS A LINING 

in WALLS and FLOORS for pre- 
ventinK escape of warmth and 
the deadenlnf? of eame. Sample 
FREE. Western Mineral 
Wool Co., Cleveland, (Ibio. 



■ BflBADTCn linDTIAlin PCUCHT " ELK," "T.IONS HEAD," and "UHFERIAiy 

IMPORTED rOnTLAIID l>CMBlili StroDgest with mortar matrix In the United States. 

Safest f or BidewalkB, cellar, or concrete work. Bidhteen years eiperlenee and knowledee f or euidanoe. 
Remit 2S cents in postage stamps. S. I,. MKBCIIANT CO., 1.5 Slate Street, New York CUy. 



BEST IN THE WORLD 






The Paris Exposition-Illustrated. 

The Scientific American Sitpplememt will for 
some months to come contain illustrations of the build- 
ings and the most interesting objects to be seen at the 
great French Exposition opened at Paris a few days ago. 
The illustrations which will embellish the Soientifio 
AMEUicAN Supplement will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the Scientific American, who are 
not patrons ofthe Scientific American Supplement, 
are advised to have their name enrolled on the SUPPLE- 
MENT subscription list ax, once, so as to secure all tbe 
Illustrated exposition numbers tor preservation. Price, 
$5 a year, I2.5U for six months. News agents everywhere 
receive subscriptions, or remit to the publishers, 

mCNN & CO., 361 Bi-ondwny, New Vork. 
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MACHINERY 



N. T. Maoh'y Depot, Bridge Stqre 16, Frankfort St., N.Y. 



I I lie If II y that saves 30 per cent, over any 

L I IffI C 1% I L H patent kiln known. Guaranteed to 
burn No. 1 lime with coal, wood, or oil. Rights for sale. 
C. D. I'AGE, Patentee, Rochester, N. Y. 



INFLUENCE MACHINES.— A PAPER 

by James Wimsburst, giving a complete iiccount of the 
recent forms of generators of static electricity. With 
lJ*1gures. Contained in Scientific American Scp- 
..'MENT, No. 647. Price 10 cents. To be had at this 
ccd and from all newsdealers. 
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no CAIC ^be Davis Siding -Gage Patents, 
Uil 9 ALE, No. 316.338 and No. 390,159. Address 

WM. P. HAYHURST, Investments and Loans, 

923 17th Street, Denver, Colorado. 



FAIR PRICE will be paid for a receipt to work up 
Cutting and Scrap Paper into some useful article. 
Address MITCHELIi & BETTIS, Little Rock, Ark. 



Jhe g cientific H merican 

PUBLICATIONS FOR 1889. 



The prices of the difTerent publications In the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year . {3.00 
The Scientific American Supplement (weekly), one 

year 6X0 

The Scientific American, Export Edition (monthly) 

one year 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . {7,00 
The Scientific American and Architects and Build- 
ers Edition b.QO 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proporti(mat€ Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

JHrNN dtc CO., 361 Broadway, New Vorfe. 

if uHb tbo uCiMr ii^^'jL»idiBth>cuy. 

0(mferiBbie,faiTl«Ible.IIlaitmtoat»o<A*BrocA,FREE- AddceM 
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Inside Paire. each inserttoa ^ • - 75 cents a line. 
llacl£ Pave, eacli insertion - - - Sl.OOa line. 

Tbe above are cbar^es per agate line— about eiebt 
words. per line. This notice sbows tbe widtb of tbe line; 
and is set in agate type. Engravings may bead adver- 
tisements at tbe same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 

^^ RIDE CYCLES! 

VICTORS ARE BEST ! 

Bicycles, Tricycles, aid Safeties. 

Send for free iDuBtrated 
Catalogue. 

Overman Viieel Co., IHaken, 

BOSTON, MASS. 





THE COPYING PAD.— HOW TO MAKE 

andbowtouHc; with an engraving. Practical directions 
how to prepare tbe gelatine pad, and also tbe aniline ink 
by which the copies are made ; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

43H. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



Thj KODAK CAMERA 




Makes lOO Instantaneous 

Pictures by simply pressing a 

button. Anybody can use it who 

wind a watch. No focusing. 

tripod. Rapid Rectilinear 

Lens. Photographs 

moving objects. Can 

be used indoors. 



Division of Labor 

— Operator can finish 
J his own pictures, or 
■ send them to the fac- 
tory to be finished. 

Morocco covered Ca- 
mera, in handsome 
sole-leather case, 

loaded for 100 pictures, 

For full description of "Kodak" see Sci. Am., Sept. 15, '88. 
Price, Si5.00. Reloading, ff'J.OO. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London. 

Send for copy of Kodak Primer with Kodak Pltotograph. 



PIPE COVER IN6S 

made entirely, of ASBESTOS. 



Absolutely Fire Proof. 

BKilDED PACKING, MILL BOARD, SHEATBINe, CEIIKNT, FIBRE AND SPECIALTIES. 
BRANCHES: Phlla, 24 Strawberry St. Chicago, 86 E. Lake St. Pittsburg, 414 Lewis Block. 




JAMES B. EAD8.— AN ACCOUNT OF 

tbe life and labors of tbie eminent enKineer. With a 
portrait. Contained in Scientific Aheuican Supple- 
ment. No. 59*.i. Price 10 cents. To be bad at this 
office and from all newsdealers. 



WAR SHIPS OF THE FUTURE.— AN 

elaborate discussion of the features that are possibly to 
characterize the war ship of tbe future. With 8 flKures. 
Contained in Scientific American Shpflkmbnt, No. 
670. Price 10 cents. To be had at this office and from 
ai) newsdealers.' 



What is more afEsravatinK than leafcy 
valves, whether in House, Office, or Fac- 
tory? If you wish to avoid annoyance, 
mSIST on having Jenli:ins Bros. Valves. 
Accept no valves as Jenkins Bros., un- 
less stamped with our " Trade Hark " 
like oat. 




JENKINS BROS. 

71 John Street, New Tork. 
106 Milk Street, Boiton. 

£1 North Sth Street, Phlla. 

&4 Dearborn Street, Ohlcaco. 



ELECTRO MOTOR, SIMPLE. HOW TO 

make. By Gr. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which woiild have safflclent power to operate a foot 
lfuth« or any mftcbinejrequiring not over one man power. 
With 11 flcrures. CoBtoised m Sczenvific Ambrtcan 
Supplement. No. 641. Frioe 10 cents. To he had at 
this office and from all newsdealers. 



AMERICAN POP SAFETY VALVE. 

Tbe only Automatic 
Adjusting Safety Valve 
ever produced. For Lo- 
comotive, Stationary, 
Marine, and Portable 
Boilers. It does not in- 
f ringeon any other valve 
made. We guarantee all 
parties buying or using 
them protection against 
all suits. Accepted for 
applicution to all marine 
boilers, by the Board of 
Supervisine Inspectors 
of Steam vessels, and 
approved by tbe Secre- 
tary of the Treasury at 
Washington, D. C, 1885. 
Approved and its adop- 
tion recommended on 
U. S. Naval Steamships, 
A pril 15, 1885. bv TJ. S. Na- 
val Board of Bxamtners. 
AMERICAN STEAm OA UGE COHIPANY, 
34 Chnrdon Street, Boston, Mass. 




URAPHOPHONE AND PHONOGRAPH. 

—An Interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of speech, 
with detailed description of the sanve. With 11 figures. 
Contained in Scientipic American Supplemknt.No. 
669. Price 10 cents. To be had at this office and from 
all newsdealers. 



Scientific Jook Qatalogue 



UECENTL.V PUUIJ8HED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN dt CO., Publishers Scientific American, 

361 llroadwny, New^ York. 



TOOL AGENTS WANTED. 

i :i '■ ■->^i'y, SHOP ■■;! 'i' riMif'ci staler 

THE FINEST OF MErHA\ TcAL TOOIS ASPECiALT'i 
CFJAVFS IS LA.KE ST CHICAGO ILL 




INVENTORS and others desiring new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland, O. 



iNSUunrED^AiR COVERIiIuS 

I FOR 




Shields ft Brown Qi. 

143^RTH_.ST: a40i.M^lttl>MLPM ST. 



THE ARMSTRONB MF8. CO. 

BRIDGEPORT, CONN. 

WiTER, GIS AMD STEAM FITTEBS> TOOLS. 



-^'iwf 




Stocks andDies lor Pipe, Bolts, and Brass Pipe, 
Wrenches* Pipe Vises, Pipe Cutters, etc.l 

Catalogues sent free on application. 



THE ONLY PRACTICAL 

Low- Priced Typewriter 

First-Class, Rapid, Durable, Business 
WORLD TYPEWRITER, 44 charac- 
ters, $ I O ; 77 characters, $ I D. 

Catalogue free. Typewriter Dept., POPK MFG. CO., 
BOBton, New York, Chicago. 




THE PHONOGRAPH.- -A DETAILED 

description of the new and iniproTed form of the pho- 
nograph just brought out by Edison. With 8 engraT- 
ings. - Contained in Scirntifio Amebican SutPLK- 
MENT, No. 638. Price 10 cents. To be had at this 
office and from all newsdealers. 



I'ATKNT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BUHR & CO., 
6U and 616 Market St.. Philadelphia. Pa. 




NOTES ON TECHNICAL EDUCA- 

tlon.— A pnper by Dr. R. H. Thurston, in which the au- 
thor discusses ttie reason and purpose of technical ed- 
ucation, and its value In the development of the powers 
of the masses of the people, and the securing of the 
greatest possible prosperity ot the nation, contained 
in SciKNTiFic American Supplembnt, No. 668. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



THE EIFFEL TOWER.— AN EXCEL 

lent engraving of the Eiffel one thousand-feet-high 
tower, which was opened to the public a few days ago, 
and which is to form a part of the French Bxposition 
attractions, may be found, with description, in the Scir 

KNTIPIC AMERICAN SUPPLEMENT, No. 554. TO be 

had from newsdealers or at this office. Price 10 cents. 



PETROLEUM BOAT; DESCRIPTION 

of a petroleum motor devised by Mr. Lenoir for the 
propulsion of small boats. With 2 figures. Contained 

in SCIRNTTFTC AMERICAN STIPIT.EMKNT. NO. 637. 

Price lO cents. To be had at this office and from all 
newsdealers. 



THE GU8HHAS £GY DRILL CHUCK. 

This is an Improvement over 
all other chucks of its class 
and is fully guaranteed. 

niAM. HOLDS PRICE 

No. 1, 2 in. to J< in. $6.50 
No. 2, 2K in. l-fi4 to % in. 8.00 
Sold by the trade and Manu- 
factured by The Cdshman 
CnncK Co., Hartford, Conn. 




VULCABESTON 



FOR ELECTRICAL PURPOSES. 

Switch Boards, Armature SleeTeii, Insnintinff Washers. Insnlatlnff Parts for Arc IJffhts, 
Insnlatiiig Parts for Incandescent Liglite, Battery Cells, Insulating I'nrts for Mo- 
tors, Insulatinff Parts for Chandeliers, Insulating Parts for Dynamos. 



Special styles and shapes to order. 



Prices on application. 



H. W. Johns Manufacturing Co. 

■• SOLE MjCSUPAOTURBR^^Si' ■' "*■• ' ' "''- ' " 

U. W. Johns' AsbestoB Millboard. SheaihinKB, BulldInK Felts, Fire-Froof Faints, liiquid 

Faints, Asbestos RoofinK, etc. 

87 Maiden Lane, New York. Chicago, fhiladelphu. LOSDOif. 



THE BOOKWALTER STEEL AND IRON CO. 

Is now prepared to gran t licenses under the Bookwalter, Eobert, and other patents owned by it. Parties desiriug 
licenses to operate under these patents will please state, in their application, for what purpose they design uaing 
the process, whether for steel castings, for ingots of dead soft steel, for tool steel, or for ordnance purposes, 

M'o. X8 Oox*tleti3.ca.t Stx*eet, ^O'ex?^ "SToirls.. 




PFNBERTHY IMPROVED 

AUTOMATIC INJECTOR. 

Why 20,000 have been sold In two yeara. 
Because they cost less than others and do 
eqnalworb. Lift 20 feet and work from 
bead as well. Re-start themselves 
and require no watching. Will lift 
through hot pipes, work from 25 to 
150 lbs. pressure. Parts removable 
without disconnecting, also inter- 
chaneeable. Send for pamphlet. 
Penberthy Injector Co., Detroit, Mich. 




PATENTS. 

MB88R8. MUNN & CO., in connection with the publi- 
cation of the SciKNTiFic AmertcaNj continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors . 

In this line of business they have \i&6. forty-two yeara^ 
experience, and now have unequaled facilities for the 
preparatlonof Patent Drawings^ Specifications; and the 
prosecution of Applications foe Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparatlop of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infrlngetnents of Patents. Alt business intrusted to 
them is done with special care and promptness, on very 
reasonable terms ^ > - . ' 

A. pamphlet sent free of charse, on application, con- 
taining full infonnatiou about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
^signipehtB, Rejected Cases. Hints on the Sale of Pa- 
Cents, etc. 

^We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patients in all the principal countries of the world. 
raVNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICBS.-No. 622 aud 621 F Street, Pa- 

emc Boumoy, nwr 7tb etr99tf WAfMnfft^m, P, C. 



TiEmiumELiTraoiiCD. 

95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof, and liable to suit therefor. 





BALTIMORE 
^B HEATERS 

To wmra vppcr aad I*w«m4nu 
Tin Hudiomnt ■iad But tn. 
Bouieal Coal SIotm In tlie world. 

B. C. BIBB & SON 
StoTC VooBdcn, Bftlilaoro, Id. 
■IKBLEIZED SUT8H1ITEU 
Saw and BeaatUnl Dedtdia, 



UfflDVIIIO lianilEIC ^nd Experimental 
WUnRIHa IwlUUCLo Machinery, metal 
or woodjZnade to order by Mason & Rauch, successors 
to J. F. Werner, 62 Centre Street, New York. 

OTTO 6AS ENGINES. 

Over i£5,000 Sold. 

Horizontal Otto.... Gas Engines. 

Vertical .Otto. . . .Gas Engines. 

Twin Cylinder.. Otto. . . .Gas Engines. 

Co>nblned.......Otto..|Ga|KS»." 

combined ..OOto.. |«?| «^^JSISa 

OTTO GAS ENGINE WORKS, 

CHICAOO, FHILADELFHIA. 

\ Ne,r York Agency, 

m VeHey Street. 

YELLOWSTONE PARK.— AN IN- 

teresting description of this region of wonders, with its 
hot springs, geysers, oaves, lakes, etc. With 11 illustra- 
tions. Contained in Scientific American SupmjE- 
MENT. N o. 663. Price 10 cents. To he had at this office 
and from all newsdealers. 

VAN DUZEZT 

GAS ENGINE 

aftU^H aNO BOILER. NOCOAL. 
lH^HL m NO ENGINEER. 
hI^^H tn^O Extra WATER RE NX 
SmHHBJviK or XXSURAXCJE. 

INSTANTLY STARTED. 
DURABLE. RELIABLE, 
SAFEand ECONOMICAL. 
Hend for description and prices. 

Van Ouzen 6as Engine CO., 

68 E. 2nd St., CINCINNATI, 0. 



My""; Furnaces 

Expose an Immense 
Heated Surface, 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in abundance. 
Fifteen Years of Test. 

Universally Satisfactory. 
Send for " Our Furnace Book.' 

AliramCoiStoyeCo. 

MANUFACTURURS, 

PhlladelDhIa and New York. 





STANDARD TOOL CO. 

MANUFACTCBKH8 OF 

The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 

Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 

Surface Gauges, Bevel Protractors, Depth Gauges, Screw 

Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, etc., etc. 

WRITE FOR ILIUSTRATED CATAL06UE AND PRICE LIST OF FULL LINE 




KEY SEATINB 



MachineB nnd 30" Dillls. 

W. P. Davis, Rochester, N. Y. 
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ESTABLISHED 1^46. 

Tbe Most Popalar Seleotlfie Paper in tie World. 



Only 83.00 a Year, Includins: Postage. Weekly. 
3» Numbers a Vear. 



This widely circulnted and splendidly Illustrated 
paper Is puhilsbed weekly. Krery numher contains six- 
teen pages of useful infoimation and a isirge number of 
original engravings of new inVeutlons and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties iu Mechanics, Manuftictutes. 
Chemistry, Electricity, Telegraphy, Pbotography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Snbacription.— One copy of the Scxen. 
TiBTC American will be sent for one t/ear— 62 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnrs by the pub- 
lishers; : six months, ¥1.50; three months, |1.0U. 

Clubif.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express. Money Order. Money carefnlly plitced Inaide 
of envelopes, securely sealed, and correctly addreaited, 
seldom goes astray, but is at the seuder's risk. Ad- 
dress all letters and make aUorders,drafts, etc., pay* 
able to 

861 Broadway, New York. 



Scientific American Supplement. 

This 18 a separate uid distinct publication from 
T&B Scientific American, hut is uniform therewith 
fn size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
[Wpers, and accompanied with translated descriptions. 
The Scikntific American Sui'PLKMknt Is published 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, (Geology, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Elailway Engineering, Mining, 
$hip Building, Marine Engineering, Pfaotogriiphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo* 
my. Biography, Medicine, etc. -A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

I%e most important Engineering Works, MechanlBms, 
and Mauuf actures at home and abroad are illustrated 
and described In tbe Supplement. 

Price for the Scppj.ehbnt for the United States and 
Canada. $5.00 a year, or one copy of tbe Scientific Ah- 
EHICAN and one copy of the Supplemknt, both mailed 
for one year for ¥7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

mUNN Sc Co., 361 Broadway, N. V.. 
Publishers Scientific American. 



Building Edition. 

The Scientific American architects' and 
Builders' Edition Is Issued monthly. $2.60 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid magazine of Architecture, rich* 
ly adorned witb elegant plates in £o2orx. and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences. cRy and country. Including those of very mod- 
erate cost as well as the more expensive. Drawings tn 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 
~ The elegance and cheapness of this magnificent work 
have won for It tbe I^nrgest Circulation of any 
Archiieccural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publisliers, 

361 Broadway, New York. 



PRIIffTinrG INKS. 

THB "Scientilic American" is printed with CHA8. 
XSKV JOHNSON A CCS H^. Tenth md Vim- 
bard Sta., Phil.., and 47 Roee St., opp, PoMie St. S, Y. 
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